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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem in 
which a magnetoresistive effect device of conventional 
structure cannot be enhanced in resistance change rate. 
SOLUTION: A seed layer 22 is provided on the surface 
of an antiferromagnetic layer 4 opposite to its other 
surface coming into contact with a stationary magnetic 
layer 3. The seed layer 22 is primarily face-centered 
cubic in crystal structure, and as to its crystal orientation, 
crystals are preferentially oriented in a (1 1 1) direction. It 
is preferable that the seed layer 22 is non-magnetic. By 
this setup, the crystal orientation of layers including the 
antiferromagnetic layer 4 to a free magnetic layer 1 is 
preferentially a (1 1 1) plane, the layers become large in 
crystal grain diameter, and a magnetoresistive effect 
device of this constitution can be enhanced in resistance 
change rate. 
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[W«F«l*©ttlfll 

i ] K&m&m t mm&m t ©#Btc£&*s 

*fl^!JM»^©llfle#ffi£R*H(!l©Bfc. fflBJMfii: 

(ill) BasftftEiRi bfc 

1IMBKBlKteJI©'>4< t t> -»©**»£#, C u A 

u - 1 ffi©Ei?:s#S!i» : ?-a»e>* 9 , 

IWBSSIBtttJiAt;»«ttS©»aiBlRlHi. UfS#ffii: 

w^ftf- (111) BtffcfcEflu wtEEttattt 

Jl£:x-KW-lri©#B©'>ft< 
$ T? $> 2> r £ i: 1" S 

fitrffigai«^©fltl8B*BfcK*flll©Bfc, lOT5#Bi 
¥ff ft#l*]KB'C>2:;ftI© (111) Ba s iSftiBfi Lfc 

IWBS3W«ttJi© / >*< t fc-»©ttft*JS#, C u A 

u - I ffi©ffi»ME#»aiJ»?-a»&4 5 > 

(ill) BtfflBteElR] U StfES^attS 
ttHo«H:S«i: K W irJI©t^J£*#JW:o T 

[A*«4] ttES&flt&JIft. tc^X (fcfcLX 
I4> Pt, Pd, Ir, Rh, Ru, Osro^liS 
fc(4 2aJ^±»7C^T'fo-5) iMn iSr^1-5S3®^ 

& (fcfctTC^X' ft, Ne, Ar, Kr, Xe, B 
e, B, C, N, Mg, Al, Si, P, Ti, V, C 
r, Fe, Co, N i, Cu, Zn, Ga, Ge, Z 
r, Nb, Mo, Ag, Cd, Sn, Hf, Ta, W, 
Re, Au, Pb, &U ! #±?l7£^ro5*>ia*fci4 2 
m\>ML<»5tmx-&Z>) fcMnSr^Wf5«l*«l<CV^ 

[»*«6] «f'IEX— Mn— X' Sr^tf^Att, tcH 
XiMnfc*«J*3ft52Ml^©WBIfc5E*X' tfft 

^WlSSftsefttfr*©*^©-^, tgSRX' 
& £ JxfcB&MH j§ttT-;fc 5 ft** 5 Ett©&&*§£- 

[»**7] ®attlt©#B!-£&*S 

flfJ!2K$SB£ttJfte, tcUIX (fc£LXtt, Pt, Pd, 
Ir, Rh, Ru, Os©5*>l«*fcfi2«£U:©7E 



ft, 

WCR»«ttJi©ll(nE*ffii:K*MllOfl5C, Hfll2#Bi: 
¥fr4#l«ilK:ffi&ft#*© (ill) ffi*»«5feElSl Ufc 

l»EE5l*ttJlfcrk fflfav'- K \sj WzWi* b \c Lfc 
dSoT, Mn|d*J~r-57C#Xro®?-%C»Jt^^iiiPl-5 

wesasattiro^ft < t *>-«©»£*£#, c u a 

(111) ffitffcftEGrfSrtfcWRi: 

ffiE£3UBt£Jltt. TU^XtTC^X' (fcfcL-X 

P t , P d , Ir, R h , Ru, OsOp*>ilS 
fctt2«£t±©5£3)f % 5E*X' fi*. Ne, Ar, Kr, 
Xe, Be, B, C, N, Mg, Al, S i ,. P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd; Sn, Hf, T 
a, W, Re, Au, Pb, Atf%±mjcm<0?„ h im 
*fci4 2a^±c07C^T*fo5) tMn&lifiU 
*&EE»»ttS©lflE#B*R»«©BK, ntrlSfBt 
W**lSllwB'£ffi:**© (1 i 1) 'BtftMBElRlLfc 

iJiot, Mnic5Pt-r57C^X + X' ©M^-%<0]t^^i| 

irESM*ttH«)^4< t *-»©*§**£#,' CuA 
u-lSoB^JE^^fliJft^bftO. . 

(in) mmifcmfo-tzztzftmt 

Mt$JX9] HEX— Mn— X' $rat?4£l£ v 7C^ 

XtMn tt'Slfiic^ixS^Fflt&^coraf-TC^X' * s ft 

T?»^Sft4e*^ro.*^j{EO-«B!JS, tc^X' left 

[ft** i o ] BtriES&SHil t K u-f f t ©# 

k u-r a* o -c v > $»** 7 «y> 1 9 © 

vvma»fcB*©sa«££«.' 

[ft*9 1 1 ] MfES5SmttJi t YyA^t ©# 
1 1 0 ©vvffta»KE*©X»ilg^R. 
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E3M81£/B b ©#ffl b ¥tr4l! 2 (DHmm%-*WC& bfc 
AWES'- K u>f t ©#ffii» fefltfiaiB l ©«;©«#* T 

■r, «riEJt**s*# < , iitre» i otfaB«Eff**trtii* 

%Rft K & 5 V * t 5 7 4 ^ L 1 

[jnt*4 1 3 ] ntnesttttttJi^». flWrt©^-** *t 

&-&VH45c*X + X' ©!£*%;&*#*-*-*«*##£+ 
5Mf#S4fcl^Ll 2©V*1*taW;:fB*©39ftB-&ik 
[»#B 1 4 ] iWriESSiiSSttJf I- tt, MI2:X- K W 
-t£©#Ei£®^ 

[flt*« 1 5 ] BWB^- KKtt © JHKEflffcfc 
S)IWaK»«ttJB *r«*at-T S ^5c*«>iafi8H:* 10 0a 

ifc&$ifcl±, WfH^-KU"f-\'t©#ffij£^-C5 0 (a t 
%) ^±6 5 (a t%) £tT"C*>SI(l*ll4*^Ll 4 
©^1*ft;N£fe«©£mg3-B£o 
[IS*3S16] ^fBTC^XfcSV^Hc^X + X' ©«fi 

fijcitf*. ttiisv'- Kwti ©#aaa^T- 50 (at 

%) £*± 6 0 ( a t %) f*#Jf 1 5 1E«©£ 

[»#Jfl7] mJfBS?fi)K14Ji©KJl*|S]©t*#ifi: 
(c v ^7c^©ffifi!cJtSr 1 0 0 a t %b Lfc t 5E^ 
X*>5VHi5E*X + X' ©ttJWfctf, 4 4 (a t %) » 
157 (at%) WT©«*S* 5 #S1-5lt*«4 7 , «eV>L 

1 6©v^f'ftd>t;:iE*&©£&i£-£-JBIo 

[MM18] |ffliyc*X*>.5V^:5G#X + X' ©» 
fifcttitt, 4 6 (a t%) £Ub5 5 (a t %) ^Tffo5 
flM&Il 7Cfi©SJlMS^Bt. 

'[tt#S 1 9 ] imR&Wm<OK&± 7 6 AfiLh-C 
*>4»*«4 4v^Ll 8©vvfftfl»fcBtt©£*lfc£- 

[f»#Jf 2 0 ] flWBS/- K W N i F e 

fc3^liNi-Fe-Y^4 (fcTc LYIi, Cr, R 
h, Ta, Hf, Nb, Zr, T i frh'M\~5-ilZ>'Pt£<. 

ft;N-iE«©£&Sgr£-BI, 

[tt*g 211. me*- k w ■*tt#*tt"e*5!i* 

«1 £v*L2 0©^-ftl^ltlE*©22m^l^. 

[91*4 2 2 ] Dtne$jMS^-R». r*i±io- k 

BETJffiJflij Ta, Hf, Nb, Zr, Ti, Mo, W 

©5 th ia^±©7£^-C^$tbT^5»* 

^ 1 l 2 1 ©v^t ti/j»ciaife©sjife^-g'K. 



[»** 2 3 ] Htiissss^tt® k mmm&k'mftis 
©4>4< t t>-«iJ-eiMBS»«ttJi©«w-teftt»«tt 
g©&^5t»W,eo-cv^»#]5i fcV»L2 2©v>r 
*i*»C12«©£*tt£*, 

2 4 1 sfrfsssiea*® i mmmmm t ©# 
2 3©v^-fn*»tiE«©aiMt#Di. 

[§f#«2 5] r©R»«ttJi.t»L 

■c»ia*n. wiaR»atttlt©««*^tt«MHwj:9 
«{b*ii>i*«iiS*ii5iBteatttat, ttnenieatttifc 

7 y -B£ttg©^{k*lRj5rWia@SS$ttS©fl$ft*fpIt 

itfJlES&B&ffiii:, £©EM*ttJifcSL-C»#$*ifc 
BMttiH5, M#9l *v>LI»*«2 4©v^r*i*» 

&mk®fem&mt<DRmkW47te%ft\z a 11) b 

2 6 ] 5ttttl£Ji t > r ©R$*tt* t 

t»***i, «rias»«tt«i©K*jiifrk«ffic±9' 

*«tt«f IHSSr^ Lt« ^ixfc7 9 -M&m b 
L, l&E7y— «^©±«^fctt"FWfcV 

*9 1 LBS** 2 4 ©v'^-fn*»fcE«*ixfc22'*IS' 

/WT^li^y-eitliw^StW^lPlI- (1 
1 1 ) iBAS**ElRlf 5 - i iWR'tr****^** 

[tt 27] 7 y -B&ttJi© j£Tf^»l 
tt+pfls t , -*©HfiiH#att*F4i©±^ • i'twit*© 

#«tt*MS©T£fc«1-5HJ£«ttJBV, -^©BfliE 

t> s^*tt«#Kio*^n©B€»tw©8Wt 

*lfilSr-«©*lRjfcB*1-5Rli«ttJii; Wie^y- 
«^©«^I^SrltfiaB3£«^©«ttl2*l«j'i:2exi- 

<5*iRiit.a» *«^< r.m b fctfr 5««$ssi»*a* 

tz®fem<&S b *s, 1 LIMS* 2 4 ©^f *t 

«**S^««^©l^ttlfif*ErtftmieS3ft»ttll i:.B 
S*ttJii:©#ffii:WiC*l«ilK (1 1 1) ffi-WSftgi 
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wieR»«ttJi t'atftiawi t 1 tn# 

4 2 4 <m >-r $ *tfcaSUft£»C ± 9 $ 
f«g^£KSi«^fc©#B*¥fTfc#Glfc (1 1 

[1*^2 9] IMPS 2 5 4^12 8 ©V^-f ft/WclB 

^-/u KS 3 ft T ^ 5 £ * * ** i: 1" 4 *Kft3 

"*y Ko 

[000 1] 

r^!Js-jeo*lRlKH3t*n53afte^RK«9, 

***ffl^fc*ll«*^y KKHf 5. 
[0 0 0 2] 

iSS&SSrfJffl LfcGMR (giant magnetoresistive) ^ 
[000 3] rro^ fV/Vi'^S^^fi, GMRl 

[0004] wis* ^^y<^ymmmm^t, ft t 

[0 00 5] «JiE£3£BH4S £ HJSB&ttJI i ttl&LXB 
[0006] 7 y -«ttJi©«ft:tt:, *©P5ffiafcj&£3 

[0 0 0 7] flWEESMffl&ifcH:, Fe-Mn (ft— r 
Ni-Mn (=s/^/W— -g" 
fc5^liP t-Mn (6&— r>-#y) 

asHftftfcte/flSftTv^as, rco^-cb#ic:p t -m 

5c 

[0 0 0 8] 



[0009] U*»L**Jfe«*©J:5K:, sawatt*. 

[0010] B&lE»Si«fl;*tt:» '2aM&£«*fctt# 

U *#&£&*S^&#tf^ftftttftli, 

[0011] *»Wtt±fBfl6*©IIW*r*«fei-6fci{>o 

9, ^icE&attJiW&B&ttJiirofBiKtt, 

[0 0 12] 

lttCffffiirWi^lRlKB'Cffi**© (ill) B^& 
ffiic>4< t fc-«©ttft«JS:4s, CuAu-iSo 

Jlro&hlEfSjfi, MfE^HtW^ftK (1 1 D.B 

[0 0 13] *»fHKte»t«^*^IR©^JfiHt,''SWa 

*>*. ' 

[0014] *»W-C14," SiftttttJiOMaittJI t <VR 

9, «fHE#BtW^*f6jt; (1 1 1) ffi*5g5fe^L 
[0 0 15] ±E Lfcv'- K K t^lt 5 i t X?, S 

%.M&mRvmfem&m<» u 1 i) m^awmt^ 
^4*iRiK«feEi«j s *5 r. t.^wtg-cfo 9 v .ajfiira. 

[0 0 16] £B^ttff £ 
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o8fi«iS^» c u a u - I m<r>ffi>biEjjMm&J-frb 

[0 0 17] */cl4#3PJt4, £9lftttJ|£:Sftfi&ttJIJ: 

t&flK»«M©ll&ej|LffifcR*Mi©ffifc:, WiE#ffii 
Wft^faKffi'kstfrii© (111) ffiaMS&EiR] Ub 

< 't t>-SPro^B B B 1Sie^> C u A u - I m<OtS>blE^m 

ifQttfflEffffiirVfTfc^fllc: (ill) ffitftfftEA 

[6oi8] 2.o*wr?f4, ±tet**t), tfries^a 

fe*T^6. £©*•£-, *68BK3ftaEttStV-Ku-f-lr 
ff*U\ 

[0 0 19] AMBKttttttJil*. 5E* 

X (fcfc*LX(4, Pt, Pd, Ir, Rh, Ru, Os 

^Xt7C*X' (tztz^mx' (4, Ne, Ar, K 
r, Xe, Be, B, C, N, Mg, Al, Si, P, 
Ti, V, Cr, Fe, Co, Ni, Cu, Zn, G 
a , Ge, Zr, Nb, Mo, Ag, Cd, Sn, H 
f, Ta, W, Re, Au, Pb, &tf*±S7Giii© 5 
*,l'«*fc»4 2«£)l±05£*-efc5) bMnbZtfit 
SfccO-Cfoott jttJfHX— Mn— X' 
3r£ip-8-&f4, TtmxbMn bX-ffii&ZtiZgmftW 
StWfc56*X' asftALfcftASH*#T»*>9, *>*v* 
14,' TcmxtMn fcTllljfcSiftSte***-©**-*©- 

[0 0 2 0] riX(C<fcoTflfrlEX-Mn-X' £■&©& 

[00 2 1] * fc#3&fl^ f4, SttfltttJI t 3£B*tt« t © 

SEK3£6&ttJll4, 5rJ?iX (fcfc*LXI4, Pt, Pd, I 
r, Rh, Ru, Os©5^1«*fcf42!lEU:©7Gll? 
T'&5) tMn t ^Mt5RMttff^t'«$^ 



JpfT**^ffi'L>Sc*Bl<o (ill) ffi* s S3feE(R) Lfc 
SiSStt/f ©'>& < t fc-*B5©ttft*3t^, CuAu-I 

atte©^B%E(p]«. taiE#ffit¥tf^*[6]t (1 1 

1) ffi#«ftEGlf Sri&^&fSfc©-?**. 
[0 0 2 2] *>5V>tt*38ljljH:, s^attst^tts 

b <D^.m^Wi^m.mm±-r 3 se*b-&rk:s3 v * 

T, IWES»«ttJitt, TEigXirTt^X' (tztzL 
Tcmx' S4, Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, Ni, Cu, Zn, Ga, Ge, Zr, Nb, M 
o , A g, Cd, Sn, Hf, Ta, W, Re, Au, 
P b\ ;atj { #±*5E*0^ , t>i«*fctt , 2a«Ji©5c* 
•?*>$') b.Mn U BtfBS?S«ttl©«Fffi#Bt 
K*j-fiiJ©ffi(c.' m&&mb^t£l5faKM>biL%&<J> . 
(Ill) S^g$feBB(pil Lfc>— K f*s»j* £ fift; 

iCLfc^SoT, Mn\C#-r55c%X + X' ©H^-%©it 

t>-g|5©*SifM»3tas, C u A u - I S©ffi'L\E#8IIM& 

5 r b -km'&b -fZ b^x-hZ. 

[0 0 2 3] *fc*38WeHi v fllJIEX— Mn— X' ^ 

* l-v tzfk&R&m'&m b y- k w + 1 m© 
'>^e< t i^^^^a«tt»©»f Sfti V- b* u 

(4, «rtBR»«ttJi't*>- K u^f * b ©#B©'>* < i 

[0 0 24] ±ffi©«t 5 MISS3S«ttl«-f4, 

K U-f -tJClRl^ 0 \C LfciSoT, M n tC*jvt ^TC^Xfe 

5 V ^45c^ X + X ' <Dm*%<0&&&&toT6ptiiti t ft 

(4, iWES»»ttJiH:S/- 

*-Tf, inaR»«ttliH:af!I4afl!lWIB*iBL, 

[0 0 2 5] ■£tz*%WV&, HtB2S5SaStt^©MiI© 
f*#3fi<t 9 fcflHa*>- V'u-f^*) ic^IBV- 

ttl* 9 {CBUie^ttS t ©#ffi t 2 ©jS©^ 

Ufc b # (c, SlrtE V- h'\"(^b ©#ME*i W 
E*l©iE«aSj!L4-e©«*^ Sfll2^1S:Ofm2©^ 
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\z.$W)X. i&EJt*^ttttlcfcS^ri*aERBjfc** 
[0 0 2 6] SfetoMRWCtt. ftfJfEESSBSttJf Kf4, 

[0027] *fc*»ji-ett» tmBsastatttJB *c i*. it 

[R]^5l-L-fc^oT. BfJE7C^Xfe5VMi5£^X + X' 

[oo2 8] ■^tzmu-y-y^^iKDwm^.m^n 

5fflESM*ttS***-f5±7C*©fi«Jt*l 0 0a 
t%t Lfcttid, WIB5cS5Xfe5V>tt7cSlfX + X' © 
IWWtH:, *rES/-KW*J:0>JHBfi«T»5O (a t 

%) K±6 5 (a t%) OTT-&3riW4L<, i. 
t)»*L<tt^ 50 (at%)Ki60 (at%) fJT 

aail»-T:©«litfA»lctf<Cfcix5ri:Sr5t!lcL.. *t 

[0 0 2 9] *fc*3M!T?tt, HfJfB£3!Sg£ttg©SIJ?# 
lR]©**#'i£K, ^TC^co^tt^ 10.0 a t %t Ufc 
ittc; TcSHX&SV^^ilfX + X' OfflfigJtli, 4 4 

(a t%) £U:5 7 (a t %) KT-C*)*- U 

< , <t U Sf * L< i44 6 (at%) 5 ( a t %) 

[0 0 3 0] *fc#35W-Ctt, mII5S*att«wKfftt 

ttSWBSM*ttJi©iWSrll< ltt> &*tcit^T* 
* vsEmtt-s-aw Sr » 5 r. fc # -e « -5 . 

[00 3 1] * fc*^-Cii, itfjfEv'- Kl^f-Wi. N 
iFe^, fcSV^iN i — F e — Y-q-^ (fcffLY 
(4, Cr, Rh, Ta, Hf, Nb, Zr, T i ^?>I 

< v WfcfWBS'- KW -TrttlWlitt-c*)* ' £ t 
»*Sr»ffl-C't; »Si»fc;*©lRl±*Ba5wi:!jSRrfB-C 

[0 0 3 2] "Cft, flJlE£&*££Bli4, T* 

SfJISft, flfflETifiSJite, Ta, Hf, Nb, Zr, T 
i , Mo, W© 5 < t 1 «SH±«)5c»-C»** 

%SfFlS#ffitiptT^|6]iC (111) ffi*®5fega(p]$-fr 



[0033] fHrBBKKfltttJi fcntnea 

[0 0 3 4] £©±5KB«Stt*fcRB«ttS£TO#ffi 

[003 5] ±fE©i. 5 LT»^$JifcSSlMS-&K 
[0 0 3 6] *1"*»91H:, R^ttlir, C©K3£®: 
SfltttJI * IB Ji ttf LT J*jft iftfc 7!)-§tt 

i: co^ffi t I- • ( i' 1 1 ) mmft&fa 

ji*»e>?y-«ttJi*"c©«-Ji©iit*eiRiH: d.i i.) 

[0 0 3 7] RSWKttJBt, 

jn «p wji lt * nfc 7 y -»s 

y v ?&%mmmz&vxR$m i &v>z-t w 
*4 t *mtwfc$titzm%miM&mm : t\^"x ', ' 
Mi^9x?-***?*4Txmk7 y -atttH t ^ , ± 

^ ^ ^ i ^ v^/ W 7 ^ 9 & ? x ) -W&M ko ftWb Wft 
*%mz (ill ) "ffi*5ffi5fegB[S]f 5 ^ t ZW&bi-i 
i>(DXhz> 0 \ t : 

[003 8] tVj'Jt 5 Kk»«tti!i»&7 y.'HBttta* 
■C©«:Jiott*eiRltt (i i 1) ffi^'fEftEift-*-* w ''i: 

4otv^. 

[0039] ifc^Mtt, 7 y -jKttSroiTJcSiS 
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MIE7 y -SSttli <0 t>TMRV 

ws*rfi](- (111) mmftffifai-z^tzw&t 

OHJ£*ttS*T?©«-Ji©lSfieiRjf4 (ill) ffi^fi 

[0 0 4 0] jfc3^Hs«8WH:. *«ttS*^-U-Cfiia 

<D±ffl!l;Jb5 WiTlBJi- h 7 y ttiMjfo£.fflm&£ftX5. 

H (lll) B*«3ffi^Sii:'«r»«i:V*t>©-e 
*§AEftl4 (1 1 1) B*5«5teEft-f5rfc-C, 

[004 1] *fc*38Wfc*s»t*»Ba»ft^y Ktt, ± 

5o 

[0 0 4 2] 

i%w<Dmm<DBM] m i w:#*w©8 1 3nt»«©^ 
B'ssiii^feE-tifffiglTfeSo Hi-eiix^iPi 
[ o b 4 3 ] brw</i'7*a«ft^Bft* 

[0 0 4 4] HiroifcTI-^^^TV^W^Ta, 
Hf, Mb, Zr, Ti, Mo, WcD 5 *> 1 S£ fete 2 

*>5. roT*l6©±K7y-«ittJil, ^ttttfllO 

^■5„. -t LT, fJlE£3$fi£ttl4©±(c:, Ta, Hf, 
Nb, Zr, Ti, Mo, WZ> 5 *> 1 tzit 2«J£JLh 



[0 0 4 5] *fcHlC^1-J:5lC, T*S6^P>»§I 

i7*-eco6i mmm) ©wjictt, /v-k^t* 

15, 5/!>5JlM£*l, tUffi^- K^7 7.1 5, 5©± 

[0 0 4 6] *38H-CttSWE7yr-*ttSl33it;HS 
S£tel3riS, NiFe^« CoFe^, Co, Co 
N i F e J: DJBlfc3*i;tV*5. 

[0 0 4 7] ^dolllll^-ripi-^y-^itlltt- 

«tV\ iWf27 y -JBttl 1 #lJx.{i*N i F e^iC 
o t $ £ * o X V* T t> i V \ 

[0 0 4 8] ma? y -«ttJi i i p£B£&i 3 1 ©ra 
ic^ft-r5#atttrai2tt, ffii*.tfcu-e»jasix-c 

jv^nwM^m^Y^^mmmmm^m^- (t 

715, 5(4, (ll|iliCp-Pt'"(3/^h-64)'^ 
o-Cr-Pt 'A=*s<./V Y 

* ^r-cj^fift * jxt*s tils, '8», cu m).*? 
w (?y^fy) #ifT#M£*vti/^ 0 &*5±!SL 
fc h ^^«stj^tJ8i*j|w-©^. ttiE^ttl 8 , 
8 ft, 7 y -OtttB i ©fig t . S3S^ttl 4 ©±«ic 

[oo4 9] ftt^M^jsrtsaftSfiiaa^s^oJS 

1) i:T?»/a$*t52S£»iB-&*l*«t i «fcK:UTRW1-5. 

[0050] ei 2 \c^i-mmm^ m 1 1 

»te!4#@3&8teS3©±flSKj&£&;k Tffil6^ 

(-*-raiis©«iitt, i&m&M m&m®) x-owm 

XhZ„ " 

[0 0 5 1] *i*H* V^V^E-t^T a#-C : ^$tb 
fcTifel 6 5r7fM1--5„ . flfXLfiflfSTffil 6 ?r 5 0 A 

[0 0 5 2] fcfcfliteT** e'jbl!:. '«*.ttN i F e-g- 
irirfSN i Fe-fr4«9±(CCoJf 1 0*r»*1- 
5o SflEN i F e 9tColl 0 t X>7 V -fctt 

1 1 *s«*SlxTV^. **«HBC oRl O&fflt&f 

mm 2 issf affliKjBj^i-a - 1 iv«t i» ^.twa^attf 

Ml 2 i OffB5T»©A*7cSWf©iaatSrl&Jl: U AMR 

[0 0 5 3] fciaiflEN i F e ^-^K 9 (4, ^J^^fltllS 
N i £ 8 0 (a t %) , F e Sr 2 0 ( a t %) T^i" 
•5„ *fcfliflEN i F e 9 roilgjf 4:4. 5 .ASS, C 

olS:5 ASST'^-fSo . 

[oo54] »c(w&7 y -etti l ±ic c u 4 if -e» 
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J$$ftfc#«tt+IHU12«:»J3&1-S. «*.rffltrE#«tt 
4>WS 2 ©BIJ¥£ 2 5 Agg-C«1-5. 

[0055] ft^me^ttttfmJi 2 ±£B£8H£ji 3 

r©JWM^ttMISHjaM41 3 ft 3 Jf© 

[00 5 6] ffl&tfUftCnfttt&JISfr, Colllt 

Ru^l 2tCogl 3i"CWU Itifii-SSMattt 
S4tw*B-ew««BS^-«iWcJ:9«rECoili it 
CoKl 3©*{fc*i«iiH:av^K:S¥fT*tlit*ii5. r 

SSttJl 3 ^SttOtttff 4 £ 5 

[0 0 5 7] fcttllMBCoKl l*rW*«2 0A8«"C 

»J«U RuKl 2ft8 ASgtMU CoBll3ft 
i_5Ae*-e«j*1-5. 

[00 5 8]" »lCgniBB£*ttS.3 ±fcSSS»ffii 4 ft 

Jf?*i"5. gl3tc^J:3fcH5&8ttJl3±fc;IBi©K 
3iS8S!ttJI 1 4 ftffMU $ bfct&IBSS 1 ©£&$H4S 1 
4 Jb(c^ 2 ©K&gfcttJl 1 5 SrJftawa. 
[0 0 5 9] *^W-C{iAflffiB 1 1 4 St; 

JB2©KJtt»ttJil 5*, 5E*X (fcfcLXtt, Pt, 
Pd, I r, Rh, Ru, O s©5*>l«*fcl4 2tt£* 

[0 0 6 0] rft^6&KSiliftfflV\fcX-Mn-g-& 

ic3S«»^«* (Hex) ft*# < -et 5 * £*£&&tt 
[bb6i] *fc#»*i-ctt:» itfrfess i ©s&esttg i 

4XtWB2 0Kasa|ttSl 5Sr, TcitSXirjESX' (fc 
fc'L-TC^X' fi, Ne, Ar, Kr, Xe, Be, B, 
C, N, Mg, A 1, Si, P, T i , V, C r , F 
e, Co, Ni, Cu, Zn, Ga, Ge, Zr, N 
b, Mo, Ag, Cd, Sn, Hf, Ta,W, Re, 
Au, Pb, &tffti«7G*©5M«*fcH:2«JJLh 

[0 0 6 2] ^JSillBTcSiX' x^XtMntf 
n £ t?Wj8 £ ft 5 tea**©** ;£©-« t «JH" 5 5c 
fflittofcoT/$-laS##«?0^o;fcHf*©rJ:* 

[0063] &xm®®fth^^*w&®®®#ktz 

ZkX\ Kiex-Mn-^Btrolfr^jaRKJt^T, NMB 
X-Mn-X' i:#-0* 
5©?, @£&ttS3©&^£$:i:©gftj£;if5C£;!>5 



T? t , fflERSI«ttJi 4 t SJgttttA 3 t ©#ffiffiigft 

Stc^X' Sr«ffi1-5*g-(4, mrETcmx' ©»««:# 
*#<*9-fff3i, R»«tt£-LT©«H4aMS"FU 
S^iKtt^ 3 t ©jra^»£*5X#MfcMW#/ha? < 

*otl*5. ttte#*9i-eH:» ftAStBSL, *m 

&;#*©#:#;* TG^i (Ne, Ar, Kr, X e © 5 .*> 1 
«*fctt2«£JLt) Sttc^X' iLT-«fflt5Ct#» 
£L^iLTV^ 0 ftitf^T^tt'FJStttf**©"?, *r 

<»»*4*.*ri^<C<, £"bi^ Ar/Jtiftt, 

tf^ffiftSIElClSlirr 3 ©#•-?, BS 

[0 0 6 4] ft**, tE^X' tC#*^©7ciitft&/8Lfc 
Kft^irossHX' ft/^fr-rsctlifflli 

flMlftfc**<-<?*5. ... 

[0 0 6 5] **J*38W"ett» £P* UMWlp55*X' © 
»fi!tf6Hr±» a t%T*0. 2frbl 0 Vh ? v «tt)#* 
L<ttU at%-?, 0. 5*»P>5-Cfc5. *fc*^Bj"C 
l±ifllB5c^X(4P fCfo5itW*L< > iotP t 
-Mn-X' ^Sr«fflr*r.iiS#*LV% 

[006 6] t 5 BWBSS 1 ©R&SStt 
Jl 1 4»t/»2 ©Sil«ttJi 1 5 $r«j*T.55E*XS>5. 
Vtt7c3RX + X' ©ffiSfi, IC-C*ottfi<, &5. 
v^ftSfto tv^t t iv\ i ©K&ffiSttJI r 4 

iLt;»f!i*t**'<tSi^Wt4P t -Mn 
- X' ^SttJH U jR 2 ©SSS^Ettg 1 5t LT P t 

[0067] *jtH2;^rw«©Jiat»«f 

Iff) K*s^T*g*jStt, !Bl , ©kiS«tt»i4tj:^ft 

57ciX©iWlt (a t%) ft, : k 2 ©R3fi<K14S 1 5 
\c&£>Z>7cmx<Dmi8.lt (a t%) ±5 •b^:#<1-54 
*>5VM4*l©S!S«ttJil4fttf»2©S 

ss^tts 1 5 x -m n - x ' ■ -a-^-e^ $ ti zm 

^■ictt, IWE*l©RM«ttJll 4'fc£©a5c*X + 
X' ©«ejSit (a t%) ft, £2©£ttatttffl 5lCfi 
*55c^X + X' ©»^tt; (a t%) J: 9 < "** 
•5„ *fc*l©S!l*^i4*tXTM'n.-X > ^ 

-C, gS2©£3&8£ttS 1 5i!X-Mn^«^tl5 
Bl©S^«ttSl 4©5c^X + X' ©Sfl^ 
it ft, ^2 ©S®fi£tt^ i 5 ©7c* x ©iHlfijcJt i 0 ^: 

[ o o 6 8 ] ffi&fs i ©s^atti 1 4 ©asftsw 
» 2 ©sssetts 1 5 ft^ScM l xfMmtn l fern 

K, IW^««ttl'4©^'j|MiJ*f-fc^ft-fKaEic 
ttB*i.©R!i«<Mll 4©»»-eH 
£*ttJl3©tt*«aft«©«l«*«rS»t^< < U *© 
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[0 0 6 9] roi5KWCHte«ttJl3 &©JHBT\ 
#Jf2@£6*ttJI 3 ©*ft«igK»0«l«**ra»tll< "t-5 

irtt, HlOS^ttSl 4©5E5lfX*>5^H:5c*X + 
X' ©i^Jt**#<r3r 3. 
[0070] r^iSfcTG^xfcsiMiTc&x + x' 

ttS l 4 ttBftttttJI 3 rotg£ttift«®»]fc*7*£rtJI 

< ft 9 , ^Wig*, H 2 coSSi^ttS 1 5 tirflEWft* 

[0071] Ji*5«Bjr*iiaffis^ i ros^fiSttS i 4 
t asatts 3 h <D3m<r>&t£< t 

#41-5 i , #icib i (D&m.'&m 1 4 iiH^tti 3 

"[0 0'7 2] fflCi&^it*.?^ PtMii^OW 
^-f 7"T*f4, PtiMniCa t 50 : 5 0 <D t § 
(Cft t> CuAu-I SwB'M^MlJte^ft 9 ^ < . 
K&8ttt<OttJtfc*9fiV^«fcfcoT^3. P 
tM50a t%in#< UO*< SSS«EttOtt 
R#S3*Sfc£>©, tox .tfis 0 a t%J;9 

B£8M4Jl3i:©JMiH!:*iV^C, *S^«IISrfP5*< 

[0 0 7 3] ftfe-ffiEffi 1 OK&ttttJi 1 4 Otc^X 3b 
5VM47&SX + X' <Dm.l$itte, 5 3 a t %.£Lk6 5 a 
t%ElTffc5: taWSU^o it)»4L<i4 55a 
t%£Lh6 0 a t%KT-Cfo5o m^ioT^xE-fS 
jW|MS*K:i*), 7. 9X1 0 4 (A/m) BLhtf)£& 
*g-&BS:#£#3 r t jS«rtBfc;fco T^S. 

[oo74 ; ] fcfc LmfiHB 1 vR&m&m 1 4 #*Qffr* 

14 WESicgMltt 

Il4t HSBStt® 3 i: ©#Bt?o|»^-ttMldsp*-3 

£JMS#«*«r#ari:#-c#fcv\ £fcifflf5jgi ©K 

[0 0 7 5] *^^-CI4WI2» 1 cOS^^tt® 1 4 Oft 
*£3AEt±3 0AEHTfcKJfcL-CV>$ 0 ftX-fSllft 
J: 9 % HfJiESS 1 ©S^ttJf 1 4 #±Cftff1SEfl 



(Hex) ft*t<"C 
*, *#Wfctt7. 9X1 0 4 (A/m) W±<0£&*S 

[0076] mcwimm 1 ossssstee 1 4 

StilHff 1 ©K&fi&ttS 1 4 ±(c, ffflEjfl l <75S3S^ttS 
1 4©5cS&XS>5VHt7c'^X + X' <D|a^JtJ:9 fcffi^ 

swaBj*tt!i»e>*.4« 2 rosette 1 5 sr»j*ti. 

[0 0 7 7] iOil. ftiiBf$2©KSafl£ttBl 
^Xfe5VM47C^X + X' 0>*&$)t£4 4 (at%)£t 
±5 7 (a t%) »Tfc+5£i:!i*#*U\ i9 0* 
L<tt, ttffffi|a$Jt£4 6 (a t %) £115 5 (a t 
%) WTlc1-5rir*fc9, Sbfc'ff*U<», 4 8 

(a t) £Jl±5 3 (a t %) UT^h^o 

[0 0 7 8] IDIBS2«}S9IW£Jf 1 5©5c*XS)S^ 

1 5*»ritLfc*, i:, «Iia»2 0K3SiSI 

[0 0 7 9] 't'Cl"*-eirlE*2'©SSIfllttSl 5i4$0fsr 

ft 5 JgJ?-e^j£ $ tix t> i v -eteftv \ frfEU 2 © 
SSfiittSl 5oR»*s*.< : *5 4:» 5S#liS££-fi£# (H 

[00 80] JWSW-CttWBUS 2 cDS^ttS 1 5 «r, 

9 <-r«ri*-e#, 'jWtt&fctt 

7. 9X1 0 4 (A/m) £Jl±OS!iMS^ : «ffSr#5.r. 

[00 8 1] 4fe*»WCtt«rtBB 1 ©RSHKttS 1 4 
&t«l 2 ©liittl 1 5 Sr^^ y 9 ST*JfM-f 5 t 

[0 0 8 2] #^5E3ilX-Mn-X' -g-^l^ioT, ^ 
1 OK&attJf 1 4 fo 5 V ^'i4^ 2 OS3S^ttS 1 5 
J*1"« i * KB:, DWEX-Mn-X' y^Sfc 
^*ft+*r.ifc«t9 v .WIEX-:Mn-X / 
«tt*.-t^RSit, riaRS'tb'fcX -Mn-X' GMi. 

VN|4««!B-eil*t* i i: K: J: 9 , 
!4ffLj£lf e>*v K»«H4Jl4©*f-JE*tt, 5c* X' 

[008 3] 1 <0£3ftfltttJB 1 4& 

^ 1 1 4 ft, ^ 2 <7)S^tt® 1 5 <r>im 

P*J:9t>ffiv^<y^^ffi-c*fti-*ri:*s»*U 

Xfo•5V^I45^^X + X' C0ffl/*it«r, ^2'coS3£^ttS 
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1 5<t>l-(&*57C^Xfc?)VM47C^X + X' ©SfiJ&JtJ: 

[O0 8 4]*^m r©±5lcR!ll«ttJi4*» 

i <Dmm&m uti2 ©R&&tts 1 5 ©«i#ig 

tk **«:»iai-5t*K, ftJfESS 1 ©S&BSttl 1 
4©5E*X*>4^Hl5E*X + X' ©JflriJJfc*:, f52©K 
&m&Ml 5<Z>jt%XhZ>W±7t%X + X' <DM.f$,it£ 

r> < u r iiti 9 fris® i <DRmm.m 1 4 1 
HjeiKtts 3 1 co#sr\ nfrfEfs 1 tosmmm 1 4 * 
iweHSBttta3oe*«js«f©«i**«rSttit< u 

jjDtc^&IiJte^ e>«B!H*^©SE**ff *>tf 6 - 1 * s 

4 tHsatttJi3niiT*#*«*tt^ 

[0 0 8 5] 4J3*3BWett. ±12 Lit J; 9 tc, ^KS 
pgt\ IS 1 ©R^Sftyi 1 4 i S^atttJi 3 t ©#ffi© 

-0*3i*» ^©^g-g-tKfira:. W;itffBl©R3&«sttJl 

wt^^t6-C*5o roi^, i!fJl5#ffi©'>&< ifc- 
«ra#©t^£*&*fcfeim«J:^. 
[0086] &5W2#f£W-ei4, jfl 1 ©KttttttJI 1 

4 i H^BSttJl 3 i ©#ffi©'>& < t t>-»-WBftei«ii 
*'Aftb*rtJ:v^ r©£5fc:il&*E6j*»*&*<5 
ri^t, if 1 ©53£B£tt)I 1 4 i: @£8&te)I 3 t ©# 

[0 0 8 7]. 0g£tfH£ttttJI 30 (111) Sii'KS 

S&flSttSl 4 co (111) Bfc, IttJfSH^B&ttif 3© 
(111) B5©Elp|«UHt'<T/hS< U 

[0 0 8 8] &3 Wi, f? 1 ©S&SSttB 1 4 CO (n 

£\ fitTBas£W±Ji3© (111) fficogaiRjffi&, griE 
IS 1 ©R3£«Sffif 1 4©K|6]«J: , 9 b'h£^t>\ fcav^ 

[0089] mum 1 ©saws* 1 4 1 w& 

W&m 3 i ©JHBfc¥f?fc2r fti^©, IttGft 1 ©K&8S 
ttiUC (111) ffi©Eto«, S.U'ttJffiH^tt® 
3 to (1 1 1) ffi©Efl«$r#lj:/h$ *>S^ 

tt«aaiRii:i-5. iiet£AGiRis»« taw©^*, 

v^ttRoaaw* £ J: 9 fx.5 r £ jjs-et So 
[0 0 9 0] ±EroJ:5tLT3Kfi8*4ifcSfJiBEK, ^ 

&\m$m*m-f. rco^*s.aicio-cs^att«4 1 

@£&tt®3£©#ST?£&^&#as3§£U ffirfBH 
J&ttttJI 3 ©Wbtt, gff£#(RK HI l "PS 5 £ Y* 

[0 0 9 1 ] ±f2Lfc«fc5K> ft 1 ©£!IBtttJI 1 4 J: 



S£ttttJg 3 £ ©^iETfi, HfjfEfg 1 ©£$8&ttJf 1 4 
ttfflja«tt«3©*Sft*3fi*K«lSSn51i:4<, £ 

-&K16fcfco-c^*a»f>, r©#*<frtttt*fitefcas 

b, frlEH^ttJi 3 K» 1 ©S&BSttl 1 4 fc^ LX 
»J*$*lfc*2©RliHM4Jil 5#; 5F«fiiJ«HF-!6>e>a 

liJI&^^ffi L#J#>5 0 fflism 2 ©S^ttS 1 5 14, 

[00 9 2] r©±5 4SMfcJS*&*5i:, Jf5l©£3Mtt 
fflH4.i*2 ©S&BSttl 1 5 t co#ffi-Cf4ifc&/jjcfcft 
a*iBr*i:#*.fc*i6. £©J:3fc8*!WB£$i:. 
2 ©KttttttS 1 5 Sr««1-i«-5E*jJJ||S 1 ©K»*tt 

■ umaoa*, *fc»i©Ka«ttJii 4£flsj& 
s^«^4tt/;t^sBi©saiatttSi 4tfB2 

©&&fi£ttJil 5ir©^<\ 3c** J ja^9^'ofcttiB 

[0 0 9 3] *LT±eLfcillrtifcttfci0,.*i©K 
3fi^ttll 4 fc»2©K»«ttl l"5 t©#ffi3fi{fX* . 
14, 3E*XS>5Vf47c*X + X'. ©ifl^Jt (H^-%) 

>jaia«-e©j(s 1 ©s^tts 1 4 ©»^tt «t 9 1> 
/h$<4St©i#*.e>ix5.. r©fc*. .*Maa«r.io 
-CM 2 ©S^ttS 1 5 ©SMfcis&ljlfl; L^*5 1 
Jxfc§lt-f 6ixr, flfi©S3S«tt«i 4©«»-Cfc«, 
flWl2!»MEji*n, — BS«ttJi3 i©#BB-CB:WE 
% 1 ©SSS^ttS 1 4'^'DtilSS£ttttJf 3 ©eA#iS« 
©ftJSfcS It 5 i i fc'< , R&M&m 4 •^■eJFft.BJ* 

[0 0 9 4] ±IE©£5l-LT^^txfc«SK 

am) om^mim 3 (r>T<$>iTi/^ 0 /^{iMoaftk:. 
*sv^r tries 6 frbaj&at&ni 3$.-e<Dmmmmwt 

m 3 ) t -CttR»«ttS 3 ©«jtfcSE{fc'iiatoh,5." " 
[00 9 5] HI 3 (C^-t^^ttl 4 Ht, tc^X (/cfc 
LX(4, Pt, Pd, Ir, Rh, Ru, OsO^l 
a*fctt2^±©5c»^**). fcMn tS;fr^rf 

»«tt«W-e«fifc*n-ci8 9, fcsvMiTc^x t x' . 

(fcfc*L7£i^lX , 14, Ne, At, Kr, Xe, Be, 
B, C, N , Mg, Al, .,si >f P, T i , V, Cr, 
F e, Co, .N i , Cu, .Zn, Ga, G e Z r . , 
b, Mo, Ag.Cd, Sn, H f , T a , W, Re,. 

au, p,b, RVft±m5zm<nohim*tzt±2ms).-t 
(DTcmvhi) iMn tzt^-ft) &mm'&ViWcx-Mf$. 

[009 6] /i*»ifiax -M n - X' -g-&(4, 36* X t 
Mn fcT?»rt$ft4ailllW ; P©l»WJ?5c*X- > ' *?«Ab 
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ic£9ffiiEX-Mn-X' &&<r>&*fe$k$:^ X-Mn 

[0 0 9 7] * LT*»W?ttMli^3l«tt* 4 |Ctt, 

7t;^Xfe.5VM47t;^X + X' ©IS^F %0DJt*^l#*Di-5 
[0 0 9 8] * 4©'W<t t-«© 

cuau-i aoB'Cf je^+h 1 

[0 0 9 9] ±|E©<fc5lC. @Sattg3(Cf6)^5l-t 
fciiioT, MnlC^-i-STC^XfeSVft^X + X' © 

SttBtttJI 1 4 if52©£&Ba±g 1 5 9 

5 r k tit * ^ t # x. e> n s t>> b -c 5 o 

[0 10.0] H 2 "ClftPJ Ltc X 0 iC, ' g fett&JI 3 hp 
^f±5E*X + X' ©MfSltli, mJl2@£8£ttJ§ 3 fc» 1 
l 5©7c^X&5VMi7c^X + X' ©firicJfcKitfc^-C:*; 

[0 10 1]±BLfc£5t. f5 2 ©R3£8£ttg 1 5 © 

TcSfxfcs^ttTcj&x+x' ©iSij&ittt, f^toascto 

T^IiKl2?reL^-rv>5 0 a t%ifi<-?M$^5^ 
6, Mn©iffl$ifct>5 0 a t%l:fiV^MSH5: 
fclC*5. ffl 1 ©S&S&ttS 1 4©jc*X*S^ 

(±5c^X + X' <9Mttltlfitti3 t©#Bt?, @ 

fi, 0H^{i5 8a t%e^-e^$^5©T\ MnWl 

[0 10 2] LfciSoT^aSrJSL^ 1 ©S3Sfl£ttS 
1 4tI2©Ri«ttil 5 fc*s»*l£**iBUTt>, 
L-g- 5 =. t tt* < , StllHS^^ffig 4 Ktt, 
H^ttJi 3 5 tfc^o TMn (C^f-f Stc^X 

fo5VMi7C^X + X' ©S^/oCok^itilif^P-r-So 

[o i o 3] '*fc±iaubliriaajtt:J:o-c, 5£*x* 

S^ttjcSHX + X' ©JK^-%12, @£®!tel3 £©#B 
Afi{$©#as, ]|flE#BA<hK#fliJ©BBjfi®«fc9'b* 

[0 10 4] Sfcf^SSrlfe-f - ilUo^ S5S«tt 

* 4 Ht^aaitt* e>«su** k** *- 5 fc » k , 

CuAu-IfOWEMi 1 (SLIIJ*?-) ifto 



[0105] ^fcBfliaSSKttS 4i>P tMn -g-^T'^ 

te^&a, c©itc/ali, 0. 9 3~0. 9 ?©«5 

[01 0 6] *m©fta, c©Jt-c/ai«0. 9 3^T 

flMfr? i ft S as, r © J; 5 ft*Mli:ft 3 1 iitrlEBSBStt 
I3t Ktttt&J! 4 t ©«f»tfe4S{£T U ffifUift £ a* 

[0 1 0 7] SfcflmgSca, c©Jtc/aa50. 9 9 
£U:K43 , tfllBKMHKttJi 4 ©i6ift*3i©Ktf±T 
i**8Bm* i ft 9 , ttffiKSHKttff 4 i: @!tfi£ttJl 3 
fc©*ffi^r55fe-f 5£&*S£-fi8#aS/h£ < fcoT#* 

[0 10 8] *fc**WCtt. J»fta«li*(.V^-tllJg« 

&JI 3 iK&fiSttJI 4 bto'imn&tji < t h-m^m 
Affile $ fts r t as^p^ Lv^turv^as, tuiHif-B 
©/>/i.< i fc-^-Tf»BH3£iBEtt]i 3 tRmmm 4 1 
©*^-j?»as A* o r ^ 5 1'& ic ± o T^iB^S-g-^ffi 

[0 10 9] "f fc> *> 1^ T? tt^^S® I - *3 V ^ T , @ 
5&8ttJl 3 (d[Ria^5 L^aSoTM n \C%f-f?>7C% X 
5V^»*7t;*X + X' ©Jp^-%©M:^asiiJp1-5^as# 
«EU IWBRS*«H4»4©^4< t fc-lH5©SH B B*^ 

as, cuau-i m<om'biE^mmi-t *o-c*5 9 , 
La>f>H&ia#ffiA©'>& < t fc-fi5T*sfnss3t^i4® 4 

©&^£& i: S^ttS 3 fe*»J|lfc.o-6 i 6 1> 
OTfcctUV\ ^©^(cioTt^icit^T^: 

[0110] fRjffla«K*v^r, @s 

mas 3 teisia* 5 i- tfcas-3-cMn ic^i-rsTc^x ^5 
v^tt5c*x + x' ©js^-%©it^a'si@)tip-f s^as^ffi 
l, m&RwmmA t b-hn&&miktf; 

CuAu-I Swffi'frjE^aSiM-T 1 1 t£-o X , L.a> 
BA©'>^< t t-«-eifER!S«eJi4©IS 
S$ttt£f 3 ©e**itttllfto-CV*3 1 ©-C 

[0 111] ^x.»i@^fi£14S3<6 (11 1) BasHB. 
*lRllc«3feElRl L-C^&HJctt, '"l»eS3i*tt«' 4 © 

(in) B©ia^S{4," mneB$Bittioe'ifaftj:9 

®ttt®4© (1 1 1) sas, wKsmt^ii^m^ 

3fcElR)L-C^*»£\ «UE@^1413© (111) J 
©BlRlfttt, fWHaS»»tt/l4©saW«J:9't>ffiv^\ 

[0112] flDESttttttJl 4 t S^iKttl 3 

tWl^Bl-^fi 1 ^^--©, H tl5R®attg4© (11 
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1) ffiOTElRlg, RUmt&®feM&l§ 3 <D (111) s 

[0 113] r<Dj:5i'^E(p]S:a^e£ttl3 

4 i T'gft £>*5 r t tci o r t> IWEBjeSSffii 

[0114] tt»mfm»<og3m^M4i:matr6iia. 

f&Ttmi*. ^Kspg (^featfr) cfcit^f 

ttHl4fcfS2 0>Rai«ttJil5 (i2#I) StfDfiT* 
SSBSttJl 1 4 2 <DS3fe«ttJI 1 5 fc#fc|HI CfflJ&TE 

[0 115] $il&|5g (ft£3flT) K*ilt38l©K3* 

ssttJi i,4 ictt, ®%m&m 3 1 ©iMT-^s-a-tfusr 

[0116] 1 ©K3£BSttJI 1 4 t LTP t — 

■Mn-Cr^M*fflU f20g»ttil5tLT 
P t -Mn^Sr^ffiUfc^^ fo5l^f4i&lCD&& 
)Siil4i:LrPt-Mn-Cr^MftIU S?2 
riRfem&a 1 5 t LT P dMn^lttl LfcStefc 

X*>«v»j45n*X + X' ©««fi, Hftttttl 3 £ ©jl 

[0117] lEUi 5K«Maa»!:4sv^-c» arias 

T\ WS2K»«H4Ji4Srfllj«+5±7c*0»^JtSrl 0 
Oa t%tLf;tt> 7C^Xfc6VM45£^X + X' <Di&& 
$Jtf±5 0 (a t%) H±6 5 (a t %) JUT-C&Sr 
ttfS#*LV\ rOiB^fiiBttAKStt (fa&afj) -e 
^lroSiMl 4 05c*X*>5t^tt7C*X + X' 

[0 118] ? (criUKSNrfctSV' 

T, 1 ©£3£ffi£t£l 1 405c»kfe5^tt5EJH.X + 
X' ' ©ifl^li 5 3 (a t%) ^±6 5 (a t %) 

■c'fcsitmu^ Sfc^atcioTHfrfB^i o 
&am&M 1 4 1 s^tte a wct>«^it**fi c 3 



Xfc*v^tt5c*X + X< ©ttrilittt^fliaHIJ: 9 feffiT 
i#*.6*t< tfc;6SoTfII57n^Xfo5V>l47t; 
ilfX + X' ©JBj*Jfctt5 3- (a t.%) J;*J 1 b^S<*5 

W7c^X$5SV^I4tc^X + X' U-tfBriaEHS:, 
±8E<P«fc5fc:5 0 (a t%) fiJLt6 5 (at%) J^Tt 
LfcWX&S. 4J3j:«J#*U^5E*X*)S^H:5c*X 
+ X' ©iifflj&ifcfi 5 0 (a t%) RJb6 0 (a t%) _&> 
TXhZ, 

[0 119] *fc*3SWT*«, BtFiS#®Ai5:*f(RiJ»ffi 
BiEflfC©Ka«ffii 4 4r«*-T 5£^*<Di|&j?jcJt£ 1 

00 a t%£ LfcittC, 5cSflX*>5l/M45c3(fX + X' 
©jSaj&itf*. 4 4 '(a t%) £JLk5 7 (a t %) £ITT- 

suxabsv^HtTcsRx + x' ©toaattt. dtKftig («Ma 
[0120] i-fc*>*>iiiB tfci 5 \in'2 <os®«tti' 

1 Srox^XfeSlMiTcSX + X' «*i^it!444 (a 
t%) H15 7 (at%) »TT-fcSr i^ffSL-vVc 

», jK^aaK^^sanEs^cpffiBififf-cro^x 

fci^HScJlfX + X' ©#* UM|ij£tfiB&. »2©S 
3£B£ttJl 1 5 ilBHK{i, 4 4 ( a t %) 6U;5 7 ( a t 
%) £HTfc LfccD-CfeS. **J±'9ff*U^5E*XfcS 

V^tiTuSX + X' ©fflj&Jtte4 6 (a t%) £l±5 5 
(a t%) fiTF-e&s. . ... 
[0 12 1] **32|s:38W-ett v 3C^XS)5V>tt5q*X + 

X' (Offifigit^, 4 6a t %fit±5 5 a t%^T<t&5. 

•We**,' R&m&S4<D±#m£ttLT : 7 0%&,±,\ 

9 5 %y t ife.TVS r. t' ^s^i tV\ ±IE^^53S 

[0 12 2] RtSMH»ttJB4©RI?*rSlKa3lt*»j* 

ttS 4 iCttHSattg 3 ICIr]^ 5 t Lfc^'oT, Mnl: 
aM-STcS&XfcSl^teTCiRX + X'. ©li-7-%WJt*^ii 

[0123] i-ftt>^*38M-ctt, s .«iaaRai8a|ttH4© 

[0 12 4] 0il^i^l2{gffl^#Srll!3lcA*-r^C 
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aa^-cjB i vBaumm 1 4 1 % 2 <DRmmm 1 5 1 
ozmxh* (m2#ro) . 
[0125] imm.m-Q\tm^ 1 1 4 © 

##S!2©R!iHKfflIl SKUt^TTcfcXfcivnijG* 

X + X' ©»j*ittt*#<Jii:o"rv^5. *LT±iE©J; 
5 K«HaaSr*t t , ffilESS 1 ©E»*ttJI 1 4 t ff 2 
©£&fi£t£Ji 1 5 i oj|iffi<oa^-eiftj«lt«k* s fi r. 5 1> 

ttJi3toj|iffiA*»e>«nE{R««jf- ok*c) 

1 ©«*-e©iWIElfc*tt» WE{5S*# 0**1 C) 

WE#ffi a i s*ffflj ©s b * roi 2 o'tmxom&vc 

»tf««-e, *WE»2©fll«*»6Sf 1 o^(cfn]fJ-C, 
l6EJt**SjSBtt9 !- h 5 v ^ tt^a^W (citing £ t © t 

4CD7C^Xfo2>vn45c^X + X' ©jjfl&Jta*, 31 2 ©R 
SSHKttSl 5cD7c^X&-5V>(i7C^X + X' ©fflj#lt(£ 

[0 12 6] *fc**Wi?H:, WI5S3fiflSttl4lc(4; 
*X + X' ©»U*Jt 05^%) #»Jn1-5S«##&1- 

KDR&M&mi 4<D7C^X&5V^i*5c^X + X , ©ffl 
^cttSr. B2©K&B&ttJfl 5©5c*X*>5V^5c*X 

+ x' oufc&.z.'o t>**< L-c^a. 

i:io TfifJfB!& 1 ©RBHKttJi 14t*2 ©K&«ttS 
1 5 m-C«UKXH ^iSLtfe, 15123? 1 ©K&BSittif 1 
4 ffcofclSSttllfll^ $ 2 ©R&8£tt/1 1 5 X 
h-otzMftZ 9 tft^t LT5£^Xfe5VMi7C^X + 
X' ©jfi&J&it tt*tV^t©fc#*.fe*i-5. <t 

o '-c±e Lfc«rt«w*)er ffi^ 5 & 5 1> © t #x e>n 

<5. ' ' ' 

[0 12 7] '*fc*»WT»tt, WiaR§!t«ttJi4©HS 

8£ttl§ 3 i: ©#ffi AiftfcfcH:. @£S$tt)§ 3 «IK|«o'*» 5. 
idLfcriSoT, Tc^XfcS^JiTC^X + X' <D®^%^ 

[oi2 8] fcmmvm4<Dm%M&ig3 tnm&A.iS. 
®x\m$&®feM&m 3 «y t mi&&m&mti><vt n*. 
bh. rocriaatft^jerat^ iwiaffEAjEflHcsatt 
STcfcxabS^ttjEfcx + x' ©sifi^Jttt, 

[0129] #»W© £ 5 ffiSBS3ftOHtfi 4 tt, fl 

iiot, TC^XfcS^tt^X + X' WJI^/o^M^-r 

[0 13 0] **JjR«Hl*«)R3H«ttJi4lilS3V^r, ffl 



E7C^Xfe5V^ii7C^X + X' co«a^JtiJSg:*i:^5© 

Bf a, m&m&m 3 1 a*» ^mibas a t k*hij 

rtZ>m 1 ©K3£BSttJi 1 4'©#* Lv^WWSH-efcS. 
[0131] *fc*«W-C.»4. S§Sattl4«@^ffi$14 
1 A t ©#ffi<75S*J-(B!l©ffiB T a ^XJ&f&Zhtc&m 

daia»K*i»t a» 2 ©s^fistt^ 1 5 1 mm&mm 7 

[0 13 2] +t£t>*>*St9l1ttiL. S3S^14®4©@^ 
(RjtCTE^XfeSvttTC^X + X' Olft^it (a t%) AS 

[0 13 3] *js*38WCtti»IBR3l«:ttJi4©a!)W± 

7 3A£t±-efc5riiS»*UV HI2-ClttWL.fcJ:5 

1 5 fiftte-C t> 7 0' Agi Ji^g-Cfo , 
XR&M&MA &fcX\*mi&Xi> 7 3 A^±©«EJ?^^ 

[0134] t(OX 0 (C^^T'iiMIES^fiSttS 4> 

7 3 Ay±-effM-f-H(iJ;^fc*!c, ffft5K9fr»&Ji4 

tea 3 {c^i-mmmknmm^y vt Ltwiti 
[0135] t£-t$*%wx\m2x$Lmwtm m$m 

m) {c:*3V^TR3fi^Kt^e 4 £|g l ©S3fi^ttS 1 4 t n? 

2©SiIttil 5©2gfl|ig-C«)^t-C^fcAS, 

[0136] mtt. fcrnwrn mMmm) 

[0 1 3 7] 1-^fc>t,*^W-ett, tc^X OfcfiLX 
(4, P t', Pd, I r, Rh, Rvi, OsOpUtS 
£tt2^&±©7G*T?*>S) tMnt^^-yy h t L 
fc^.^^ y ^ XS-eS^^EttS 4 Sr^fiK U. r © i: t'^t 
KttS 3 A»C)(itb5 (- Cfc#oT*'5 y ^ ^KSr»* 
lc«< U4*sp>, «rlHS?iattS4S-^t5^i-e v 
7c*X©mit (IR-f-%) MfyBBfttoiffs'irgH-' 

wiaR»«ttJi4©iaBw^, mzMikumja+k 

mfeM&m 3 1 ©#s©'>*< t fc-aft^ft^^fc 

[0 13 8] Jtefc8WE*atR«:fll©B.iSffK*StfS«[ 
|BR5®^ttS4 ^«fig-rS^7C^©im^itSr 1 0 0 a t 

WrisTcSitxwita^Wt*, 4 4 (at 

%) W ± 5 7 (at %) SkTiz+i i t K » i 
t)»* U< 144 6 (a t %) W±5 5. (a t %) .WTt? 
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[0139] ±1E«J&IC X *) , S^BSttJl 4 ©@5tBStt 

a 3 t rojf-ffi-m, Hfris@^fin±s 3 it^wft 

56*X©»rtJt («■?•%) *r, ffi»aSrl6Lfcfc#^ 

[o i4o] Lfca«o"cWER»«tt*4oi«i)t«» m 

%z.bftZ<OX\ r©fefcfc±oTtWBRM«ttJi4£ 

[0141] «tciSWEffffitJs^r*SE-&WBiis#aEi- 

«&^<aft££g(t3::.tft<, 5&at£J4.£#W$ 

[0142] SfcmJlEK&BSttl 4 <omm £ 7 3 A«JLL 

H 2 \C^% 1 ©R»*ttJi 1 4 t % 2 ©S^5fiSttl 1 
5 t ■VMf&Ztilzg.&M&m 4 ©*«H»K#Wfc-&*> 

[0143] -r^fr-feB 2 i <DRmm&m 1 4 © 
Hjiwa©-? 3 a t?& 5 , n 2 ©saitti 1 5 nmm- 

7 3 At Lfc„ . . 

[0 14 4] ^ms© mwmm k&^xRmi&m 

4^*-S-c»*Sii5»^'U:*s^ri>, afltti3 
tO#ffi^ejSf[iB#ffitR*tfillroffi^(R](c/>^< tt>#) 
3 A<o^JlCDg|5^(4i t©*«rtlCiS»5^5E*©tt* 
ttSr 1 0 0 a t % t Lfc t g\ TC^XOia^Jt^ 5 3 
(a t%) £i±6 5 (a t %) ^T-C&5 r. t i>m £ U 
<\ il3»*L<i45 5 (a t %) £Lh6 0 ( a t %) 
^t-CfcSo *bl!l*ix£t^©W»tt*(fi'Ct>7 0A« 
loWt. 3tiSX©la^lt*4 4 (a t%) £JLh5 7 

(a t%) »T©<6fflrtfc5wt*s#*L<» 

L<f44 6 (a t%) £(±5 5 (a t %) filTT'SbS. 
C^lCit)H2lC^-fii-e-tilfil^, 7. 9X10 
4 (A/m) a±©3«^St*Sr#5^fc*Wffili:4 

So 

[0145] ifciWMB-CttTcJff X t tgPSIX' (/cTcL 
5c3&X' (4, Ne, Ar, Kr, Xe, Be, B, C, 
N, Mg, Al, Si, P, Ti, V, Cr, Fe, C 
o, U \ , Cu, Zn.Ga, Ge, Zr, Nb, M 
o, Ag, Cd, Sn, Hf, Ta, W, Re, Au, 
P b . £l«fir±SK5E*® 0 h 1 ffl£fcfi 2 «£JI±0>5g* 
-CfoS) tMntS-^-^S' ht Lfc*/<:/*lSTK 
»«ttS4ft»^cU roi:#iIIBH3£8tttJi3*»P,(t 



e>irEK»«ttH4&ria8 , tsifc, iitrfl27E*x+ 

[0 14 6] ft*itWB3G*X' TcHIXtMntT- 

n t vmtit snasai^ t ©&-r *>tc 

**rfflV^*ii:^»*U\ iillCifl. HUISX-Mn 
-X' ££©»*JSR«\ X^Mn J: 9 

^ttH*:ift*)^i-<"C*5. 
[0147] *fc*38'9iT?H: % S3Sfi£ttS 4 t @£8£14 
M 3 t <Dimb&tt;< t fc £1-3 r t 
as»£L^t LT^5#\ iME#8^tfcf§£flMir So- 
ffit U-Ctt, SfrE#ffiro/>^< t h-%x%3m>&m4 

t mfem&m 3 1 ©*me**r** e>*a r. t a^if ?> 

[0 14 8] r<0/c**^^T-l4,.7C^XtMn t 4"£ 

TC^XtX' tMniSr^#i-Sg»«Ett*f»-e»ffi* 

flit 9 - V y Y £ M v * y ^ jfeK J: 0 S^tKttl 4 . 

SERM«ttJB4«rfi!W-r5r. tf, jEJlfXfc^^ttjc* 

X + X' com^Jt Sr. j$Cg&iM£Jf 3 t.8i 

KTiBSMHBttH 4 ©rtROBSK:, jWSaKaWKttJi 4 t H 

satts 3 1 ©#ffi<D^?i < t t-a-c, Btfias^estt 
A 4 <fr»£jg» t fltreB£aitt)e 3 * e> 

[0 14 9] feSVMl, Tt^XtMn tSr^*t:SS5i 

atttim-e^i'ii'fc^^^y ^ '«>5^tt7E*x t 
X' tMn 4r*^#t*K»»ttim-C»J**nfc#- 
y h Srffl V y ^ ffiji J: 9S!l«ttJi 4 *»fillt i 
5 t BftttttJI 3 t#5l-SfiW^fHnSlcCfc^ 

14* 4 r t T\ 5c^X &5 ^(45£^X + X' 

cDffij&Jt Sr. ffiEH£«ttB3fctt-*-5«a»- 

^ttS 4 ©riW©BSK: , flfjfas^^ttS 4 t S^^ttS 
3 t w|jiffi(0^7i < t t>-§BT\ ffllSS^ttS 4 Oig 
AGIrI t IfllSH^ttS 3 co^^SBiRiSr^^ 6* T i 

v \ .fflfie&fi$iRi&A« 6 if 'i c t si«t o -c t>Biii2#ffi 

W>#< t fe-l35.Sr*gt^i- U J H"< "C# S. 
[0 15 6 ] ±tecoi 5 K L.T^^$ttfcS[ll^(^^*!!. 
S4rlS1- 1 1 <c J: o T^fiic $ |kfc9HK»l9 3 t 

[0151] i-«b^te'a*»c*ft5s»attti4 

7C* X X ' ■ t M n t Sr^r W+'.<5 R3*»tt«»T3gfifc S 
^ @^tt^3(C|pJ^?l-L.fc^oT, Mnl;*ft5 
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©hmmumw*. c u a u - 1 mom-bttMrnte* t * 

oTiitl, L.ri>tffrfE#ffiA©'>&< £ t-gBf4#g-£ 
. [0 1 5 2] ftlC*B^t?l*v S/-Kl"f-V2 2fcffll^ 

[0 15 3] H4, 5 f^-f 3*/lBlf4, -«HtLti6 

o itsskwe^k 4 ^B^tttts 3 ©Twraft* 

[0 15 4] *-f04(c^rJ;5^T*l6±lc->-K 
u-f-t2 2$r»jaJU $ blcMlEV- KM" ir2 2 ±fc 

[0155] WI3T»S 6 (4, T a , H f , N b , Z 
r', Ti, Mo, W©9*)'M< t h—Mik±.<OytmX' 

»**n-cv^5w lv\ mietss® 6 14, *© 
±fc»*$iia'iraa">-Ki^fir2 2© (111) 1 

5 0 ASS©W¥Tf»*S*V*. 
[0156] |fJlS->- KW + 2 2 (4, it UTffi^Si: 

K (1 1 1) S^ffi3feIEfS]$ttT^So HWB^-KW 
•¥2 214, N i F e^&, &.5VM4N i - F e -Y-&& 
(fcfc'LYtt, Cr, Rh, Ta, Hf, Nb, Zr, 

t i *»e>atfii54Hfc< <t fc ia*fc{4 2a«±) -e# 

- K W -y 2 2 i4T a *"C»riE$tbfcT«Ji 6 ±|C»* 
$ tiZ r i: lc ± t) ££HK&Ji 4 £ ©#ffi t Wfr^faK 

(111) B#«5feBlfilL^1-<>5c5. 

[0 15 7] 4fc**WCttilHai'— KU-fiT2 2f4# 

■v 2 2 *#«tt-e«riW5 r t tc j: 9 , fifs^- k i~f 

+ 2 2©JtJ60i«:*#<'*-5r.J:!&*Ta\ Wtfla>&tt 
tlZir VxnffioMUi'- K i"f -V 2 2 ~©#«*:HHKI 

2 2 k^l^i- <#?>£, setaEft* (amr) ©® 

[0158] HtfE">— K u-f 2 2 Sr*«tt-e^i-5 
(CI4, ±!ELfc*tfC©5%N i - Fe-Y^ (fcfc'L 
YI4, Cr, Rh, Ta, Hf, Nb, Zr, TiH 
ilf4ix5'>ft< £ 1 l«*fcl4 2*£U:) 

fcRa**1W4&©#ffifc¥fif&#rtiK: (ill) Etf* 
®5feKlR]L,^1-<S : *LV^ HUES'- KWt 2 2 14, 

fli&tf 3 o Agflra&jfcsna. 



[o l 5 9] fcfc04K:*-rJ:SK:, BfrlEv— KKt 
2 2±i:W$^5S»tti4lt ^lcDS^ttS 

2 3, ft 2 ©S&BSttJI 2 4 , &tfft 3 ©K&S&teS 2 

[0160] *^^t?{4, tfFfBB 1 ©R»«ttJi 2 3 , 
% 2 ©£§ftfltttl 2 4 , 3,©K88£ttJl 2 5^ 

tc^X (fcy£UX(4, Pt, Pd, I r, Rh, Ru, 
Os©5%l«*fctt2«jU±©7C*"C*>'5> iMn'i 

[0161] *fc*38W-CHL, 3-&&fl&tt/§2 3, 2 

4, 2 5Sr7C^Xt5E^X' -g-^ (fcfcLTC^X' (4, 
Ne, Ar, Kr, Xe, Be, B, C, N, Mg, A 
1, Si, P, Ti, V, Cr, Fe, Co, Ni, C 
u, Zn, Ga, Ge, Zr, Nb, Mo, Ag, C 
d, Sn, Hf, Ta, W, Re, Au, Pb> RXf#! 
±^S5c^W5*)ia*fcl4 2aW±c07c»-Cfo5) tM 

[0 16 2] ±E©»£\ ItBX-Mn-X'.'^tt, 

MH^fo 5 V ^tt*JjlH*#-e«* $ ix/t X -M n - 
X' £&I4 V X-Mn^JcJt^Ttt-T-JERSrJKJf 5C 
ir'^pitl-e&S. . 

[0163] *3Hh?tt.. » 1. 3.k^14S 2 
3, 2 5?r«^-t-57C^Xfo5VM47C^X + X' 
ItS:, 1R 2 OSMlKttJi 2 4 05E*xa!>*VMijE*X+ - 

[0 16 4] *fcME«i.OK»fltttJB ! 2 3t»3©K 
2 5 i ©Mfc#/fc£*L5!B 2"©£3SHWtS 2 4 
14, KftAStw ± o -CFKaU^jS 4 6a»J»#fc*HB 

So ..... 

[0165] ^ism i vR&mas 2 3 &vm 3 ©s?a 

SSttg2 5©7t^Xfo5^f47cSX + X' ©if&fSitSr, 

2 ©S3fi«ttg 2 4 ©tc^ X 5 V M4tc^ X + X' <D 
mi$.lt±<0 t>** H2-ClSlMUfc©'ilBj* 

5. ' '.' ' '. ' '.' 
[0 16 6] «ffi*l.©"5»S«jyi2'3iRlW|[3'©SS* 

«ttS2 5©5c^xi)2.VM47C^X + X / ©ffifi£Jtl45 

3 (at%) £t±6 5 (a t%),&7-C&5:i«!S?$ 
L<, i!9»*L<(45 5 (a t %). ^±6 0. (a.t 
%) WT-C&So *fc^»l©RM»l*Ji2 3fttJ« 
3 ©SSS^ittS 2 5 ©flgJ¥(4 3 Aiy._h 3 0 AlHTXbZ 
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oA&*"C#JfcUT^5. 

[0 16 7] SfriE3S2©£&&ttJf 2 4©7GiiiXfc5V> 
IJtc^X + X' ©fcjfcJttt, 4 4 (at%) #±5 7 

(a t%) WTT'JlMSttSo #£L<te> 4 6 (at 
%) £t±5 5 (a t%) lUTXhZ,, 5c^X$>5^tt5c 
^X + X' K»ffi^Jt^rro®fflrt-^^$nSi:> 
S?r*1-r t lc i o TfjfEfg 2 ©g&BS&jf 2 4 fi^RK 

©K&SSttl 2 4 ©£g|i 7 0 A«±T'& 5it 
U\ ^*3H4lw*1-||Jg^Jro^-lC«, BfJfSfg2©K 
SSettS 2 4 ©BUffc 1 0 0 Amat'^L-O^, 
[0 1 6 8] *fc±IEL.;fc&K3$i&t4S2 3, 2 4, 2 

f . %HRXfm3<DK&m&M2 3, 25£,Sg2©g 

##*U\, fflfSff 1 &tffg 3 <Dfc&M\i 

JI2 3, 2 5^5£*Xfc5^i47U^X + X' ©ifergJt 
^2©K^fi$ttS.2 4<D5ESXfo5VMiS^X + 

[0169] fe5^t4#3ge>mi. ^©Pt (fi&a 
a*). tc^^xmuR&m&m 4 £±iEtfc 3Jiisi-c« 

WTO*feliJ;oTSfl'l3S§i^1±l4?r*-g-C 
^Lfc^-C"b. KJS*(6]lC5c^X&.5VMi5nSX + 

x' ©*&$«: m*%) zmmz.mikintxBf8.-tz>?- 

[0 17 0] *-f7C*XtMn tZ^-fZfc&Mmi 
^IC, -y-FU-Y-f 2 2^?)fin.5(CUfc^oT^*{C 

mi&R&m&m4&¥ftimi&mvtciki%x\ 
9% \^>&.< LxmnBj&mnk 

[0 17 1] itO^iSt itlfi. TcHfXfcSVteTEilfX 
+ X' (nm.i&Vc ii, ->-KKt2 2tffl# 

[0 1 7 2] ;L©fc*7ciiiXfo5VM;i7Gi!tX + X' ©*& 
J*Jt (05^%)' tt, ->-KU-^-¥2 2,&tfB£$H4Jf 3 

So 

[0 17 3] ^*3fJiEHS^14S3 iro^Bfi^&I/i/ 
- K i~f -V 2 2 t co^ffiifilf -C, SfJfESSSS&ttS 4 Sr« 
F8.tZ>&7t%<DBf&i£$: 1 0 0a t%t L-fctVMC, jt 
^Xfc5^(±7C^X + X' ©ifca$lt£, 5 3at%Rl 
6 5a t'%«Ttt5 r t L < , i 9 »* U < tt 



5 5 a t %RJb 6 0 a t %£ATt?fo5o 

[0 17 4] *fcRB«ttS 4 ©■»*!&© **f+ifi 
■P. flWE^axkSl^ttTGfcX + X' ©ifa$it£4 4 

(a t%) W5 7 U t%) fiTFfc-rarfciWJSL 
<> ±.»)#£L<tt4 6 (at%) .£l±55 (at%) 
^T-e&5o *fciffleK!MH^4©l!W«r7 6A0l± 

[0 17 5] H4K*i i J:-5KflmEE»attt«4±{cB 
£ttttJi 3 BS 4 |£*m*«-ettH 2tH 

«K, B£«ttJl3d* % Colli, Ruil2MC 

0 1 3<D3Jp7)>ib&3, V**57s U^ffi(C$tfCV^ 

■5. **«jt.«il(nECoBti i©KWtt2 0Aa*. R 
uflll 2©IWtt8Aa«'» Colli 3 ©IgJ¥f3: 1 5 A 

[0176] irft^asrjg-rcttctoT, s&ssttJi 4 

(4, ~>- K -V 2 2 ,S.T/@$gS£ttJ§ 3 t © JWIC*^ 
X . IMBf- FKt2 2 &tf@5£B£ttJ§ 3 ©S^«it 

fc^ri&Mfrfr U fJlBHS&ttS 3 ©»ffc 
[0177] *»'W-Ctt, *>- K W> 2 2 & tfS£flt 

ffi-Ctti/- K W ^ 2 2 </ MSHSBSfflf 3 ©iBS«' 

^<D&nzfe-tz.t#~simx~hw .: 

[0 17 8] *mmx\*s ±IS©i5i-MIEv'-KW 

tc^X + X' ©i|afigtt^#V^lS.O ! m3©S5|^ttS 
2 3, 2 5Sr»fiHU L*»fcSW?}| 1 3 (DfxfaM 

tti23, 25 iwt, f&&mik^xmm^mm&* 
bm^m-r^m L^t^^tr-iM $ nfc* 2,©s 

2 (ommfim 2 «f)95^.-c^fi8*5jttf i m l 

Rtm i nif%m'&m 2 3, 2 5 \t % 2 <D&&m&to 2 ' 

1 3 2 3 , 2 5 ©«#T* t , K 

f-r 2 2 Ava^ttttJi 3 1 ©#af«i«j (c^s-g-tt 

#?>©-cfe3„ Ltz#<>x*mmci:titf'&mztt:'<x 
mwiwimmmzMtti-zz.btfx-%, iot*s^ 

*!IS^«E*Sr#5^ti4S-C#, *#«Jfctt7.' 9X10 
4 (A/m) «±©X*i|^«E#Sr»firt-5ti:«s-C#.; 

So ' ' '. _ ; 

[0179] m 4 (c^-f-J; 5 ffifBB^ttttJI 3±}i 
«*tfCu*^»j«$^fc^tt^lWl2«r»l*.u" $ 

3=. 
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[0 18 0] «Ha7!>-«ttJilH:«itfN i -Fe-& 
M?9 tcoll 0 £T?«fJtS*iT^5. *fcif|B*« 
tt«flWl2«:«Att2 2Aa* , ?»*$*i, Ni-Fe 
££■19144 5Aa*"ej8#*ft, CoIl0tt5AS 

[0 18 1] ^LTEUlc^-fJ: 5fc, itllE^y-^tt 

ji i oicwttfT-a ftfcfMM 7 srsajt* 

[0 18 2] #3§BJ3T-|4±EUfc<fc 5fc, RIS»ttJl4 
©TffiO (HJ0W4Jl3i:©*ffii:K#fl!l©ffi) fci/-K 
W-^2 2SrR»fCV>5, ffllBf- KW-lr 2 2 

it, ffii"4*4*»e>4i3» u*>t>saiaittJi4 t<o# 

ffii^frfcarflfc (111) iB^«5fcertJU-CV^5. 
[0 18 3] wOfcfetCiifJiBv'- + 2 2±|C»« 

* ilfcSUKttJI 4*»fc7 I> -BSttJf 1 *T©#Jl©i& 
SEfflfc*fci»fBjrafc¥fTft#fiK: (ill) ffi^ft 

< ft -5 ^ t I- i.o'"CffiS8EflS# (AM 
R) *t*#'<40, S£#tt£ft±£*3ritfSWfET* 

[0184] SfcHI 4 lofj-f JWJTte, «tt»ls*«) 
fS]± iridic, »**S3-«fffrfc*# 

* s < ft 0 1- rr t> , smwitteT-t- 5 ^ t frb , 

[0 18 5] @4^-TT*g6^P)^S7i-C©g| 

KKjr2 2 14, f&ftlff&a*£fc urflB'E?SC* 
**»649, SM«ttl4 t©ffffiJ!:Wft*iRiK: (1 
11) B^S5fega(p)L-C^5o 

[0 18 6] *fcaWB->-KW-1r2 2±fcJg^$*Lfc 
S&BSttS 4 (4, '>4 < t fe -«|S<0|Sftfl*3&# C u A u 

- 1 fiwffiiwE^aiM&^&ft 0 , LfrhmmRmm 
tts 4 e, y ]) -mam 1 * -e©«-g# buie^® t jrt 

ft ^(6] IC (1 1 1) ffitffcjfeBlA] U S fefclWIEK!*« 

ttJl 4 i ~>— 2 t ©#ffi I 5.Ut|fII2S3Satt 

Jf4iB5£8&£Jl3i©#ffiH©'>4< bb-mm& 

[0187] *%WX-t£±.B Lfc i o lc, >- K U-f -V 

2 2«wia!i, raitti4^p)7y-«ttiis 

T'<D#S<o^SSS[RlttfIIB#a{c:¥firft*-^t (1 l 
l) pasflBfcEfaU ^ B B B*ii^^:t<ftS-i:i-J; 
D. JSCtaEfl:* (AMR) *|«!i±S*5ii:*s-et5. 
[0 1 8.8] ft*3±BBLfcJ:5£S'— Kl"fir2 2f4, 
NiFe^, &5V^Ni-Fe-Y^ (fcfc'LY 
(4, Cr, Rh, Ta, Hf, Nb, Zr, T i frbM 
l4*ftS'>ft< fcfc l«;£fcf4 2«JiLk) t?»fi)c$tl6r 



U\ ffilEv'- K ^+2 2 ^^att-C«-t"5 life 
£0, MES/-Ki^*2 2©Jttttt*r**<i*5£J: 

■V2 2^©»*«r*WW-f5ri:iSRr«"C*)*. 

[0189] £fc#389lT-i4, K32U8ttS 4 t Yu 
4 -V 2 2 t ©#ffi I , £&g£teJI 4 t @5£fi£teJI 3 

kK3£B£ttg 4 ©'>ft < <t t>-»©IS*«3t^C u A u 

- 1 ffl©ffi&£#«aij*imcs*t-c^5r. fca»s>, 

fliJ*-T-K«» Ufc r. £ 0 . #3gBJi-ci4£&fi£ttJf 
4 i: BftKt$j| 3 ra^&ir 5«**!r&at»S:«* J: 9 

>b*t <t5: ' &#A<jief4 7 . 9X10 

4 (A/m) JW±©&t&iS£«#&#S i t ^ "IfiEICft 

[0190] *fc«KW<?tt:, MIBJIB I ©'>ft< 1 t> 
-SB-CBtfES^fiStte 4 i K W-f -V 2 2 t Wfti 1 ^ 

ft, Ro t flfHE#ffiHw>ft< fct>-»-eiitriEK»«ttl 

4 ir S^ettg 3 t Sftl^ftoTV 
otW^. Ciiicj:oT R 1rlES^SSttg4t->-Ki/ 

22t (o#b i , s.u=s^tts 4 1 'mgxmm 3 

i<DfSHO'>ft< t t-gi55r^e^«ffi(^or.\!:^ 

[0191] *fc^aSrlfi-f tS3fi'S£ffi^4 © 5 *>3I 
1 ©K^tt® 2 3 i m 2 ©R3iiB*ttJi 24i ©#ffi . 

f , Rx^in&ms^m 2ib%2 ©sssflstti 2 4 

G©WiliiW^^(4ft<ft5i^i:%^e>*>5o ' 
[0192] ±E«!>i 5 fci«BE»*ttJi 4 14, tc^X 
(fcfcLXd, Pt, P d , I r , Rh, Ru, Os© 
5fcl«*fctt2«£H±©7E*?ifc5) irMntSr^W 

X' (fcfcLTC^X' li, Ne, Ar, Kr,.Xe, B 
e, B, C, N, Mg , A 1 , Si, P, Ti , V, C 
r, Fe, Co, Ni, Cu, Zn, Ga. Ge, Z 
r, Nb, Mo, Ag, Cd, Sh, Hf, Ta, W, 
Re, Au, Pb, 3tt«fr±*5E*©5%ia*fc«:2 

aw±©7c^-efo5) i:Mni:*^*rir4sas»tt*w 
•ejg«S*i5r.t*s»*bv\.XTMn-x' -g-^-es 

»«ttJi.4ii J »ldt$*t^*&v X-Mn-X'.^lt 

te^x tM n txm^ti^m^(Dmm^5imx' 

tmA L fcftA^i^T 0 , &5 Wi,! 't£*'X t M 

SH^frfc S V Mifi^H^-C^ $ tvfc X -M n - 
X' X-Mn^(Ctt-<-c4^^SrJ!£(f5w 
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[0 19 3] Sfc*M!BiftlE*SVvC» MIES3SJSttl4 
lift, 2{d[6]d»5tc:L'fc* s oT, Mnfc 

aH-STC^X&S^ttTciitX + X' WlS^/oWtfc^s, 

[0 19 4] *i3r©]|§rii*W©««©#ttH:, tMQM 

4#J$) (C*Jt->-C^3©S^fl£tt^2 5W7C3HXfe5V 
tt7£^X + X' <Dito£Jfc£, l2©S^«tti2 4©tE 
^Xfo5^tt7c*X + X' com^tbiO <b*#<-f£ 

v>tt5£*X + X' <Dm?%Z, MW*fp)0**iC(6]^5 
ic IfJiot^ < I, 4 

HIE KWt2 2t 4 £ ©#ffi I T*«, 

SW&f- KK^T2 2©ig**3i^©«i**SrSrtar 

£ ft < a&££gMbXtt l-o ^$ & % a. en, it 
[0195] *fc±iEtfc|a^ii(dp^TfiiaR^ 

ttS4(C(i, H^flS14g3}C|Rld»5 CLfc^ot, Mn 

* v **-f5*«^#«£"t-5. wfttt, /SKSPi (WML 
SiW ; IS 4#fi) 'K*jv^-C»l.©SMHKttJi2 3<D5n* 
Xh^mytmx + X' omi&ttZ, ft2<DK8H8ttJI 
2 4C07c5(fX&5V^H:5E3(fX + X / cDffljEjgtti 19 

XhZWijtmx + X' <DB.l8.it £r, J^J¥© 

«f *f+i£*» & HSlKttJB 3 ffljfc Lit # o < 
t**s feK&SSttS 4 ^ £ tc «t oT^S r £ 

[0 19 6] 1-*t?*>g|5^1-i/- KWt2 2iS 
•e-$ftfcS^ttS4{ei(4, fif*lRl©>fra«i^B 
5tS£t£Jl 3 'flj IC |pU A» 5 t *S o T M n 5 jc^ X 

fo5V^i±7C^X + X' 0^%roifc^^iiJDl-5ffi^ 
£. *fHH^Pfl^«^e>v'-K^V2 2tC|6j^5l-tfc 
*SoTMnfc*H-45E*X©J!C-?%©M:*^iiJPl-5«I 
*££ 5 0 

[0 1 9 7] ZLX&ftW-ete, ~>— Y\"i J ?2 2 £© 
#ffi I kft&tfH&KttJI 3 £ WlfffiHia^iC 
3Mttt£je 4 5r#^1-2)^7£m©iisa^it?r 1 0 0 a t %£ 
Ufc£#(£, 5c^X&5V>ll5c^X + X' (Dff&f&lttt, 
5 0 (a t%) £116 5 (a t %) ^J-CfeS ^ £ 

5gf 1 Stffl 3 <7)£&fl£ttJ§ 2 3, 2 5 Ojra&iBjftfll 
1 (5 3 a t %~ 6 5 a t %) t£S-3< i><DT-b& 0 # 
3sWll&m 1 Xt«B 3 n&m&SEM 2 3, 2 5 

<V%i&m (5 3 a t%) ±0 fefRMaatticttitssgHB 

ttS4C0iffl^«S|lroSi6{I (5 0a t%) ©##/h$< 



4 £ >>- K W 2 2 £ ©#ffi I , &tflMEK3Mttttl 

4 £ ®mm&m 3b0RmHv»&imtfx&'tziz*> 

T-&5„ **JBtH25£^Xfo5Vtt7U^X + X' coffi^it 
tt, HfriE'>- K l~f -V 2 2 ©|?-ffi I i&m. Rumi£i&& 
Jf 3 £©#BH&&-Cte, 5 0 (at%) £*±6 0- (a 

t%) ^T-efe5r£^i'9»*Lvv 

[0 19 8] *fc*^at*fc:fettSS*XRlJ%*X-+ 
X' ©jjaj&it (JR-7-%) tt, «f»rtiof*f*ifi-e4 4 

(a t%) £t±5 7 (a t %) EIK'feiii^SL 

v\ roiwg«sHH:. fmsm mMmm t*sita« 

2©£&8fl4Jl2 4©7Gi&Xfc.5V'>(*5c^X + X' 
^jjfl^H (4 4 a t %~5 7 a t %) ClS^K t><75 
"CfeSo SfcffilWcSKXfcS^ttTEilfX + X' ©jjfiiSit 
fi, 4 6 (a t%) £*±5 5 (a t %) £JT?&3:t 

[0199] *fc*5s^-e», m&mftm&m4<?>mm 

\HX~mMm&M 3 £.Z^>- K V4 -Y 2 2 £ <D#ffi£ Wr 
2_ **©£*«#«:»£ Lfc £ 3\ (MBBJ&ttt 
g 3 £ H*>6lWIEffBHK5fivMiO* 2 ©<Sffl« 
-eco^ 3 " 'x^ifB^- K l"f V 2 2£ (0# 
S 1 ^bWEIfLffi.i'liiJEv^WolB 1 co^ffl^#*-e(om 

n!cM1-35c^X$>5^fi7C^X + X' <D^%<OJt^ 

as* t < > twa* 1 ©ffi*9W**t^*^mB* 2 w 
[0200] mz-ftmmw, 1 <Dfo*m.R*m 5 1 

^iHG, m 2 <0{K®*#£III 5 tv^&gilF -?&££■?- 

5o rw^F, GttjSjRStt (^asti) K*5^-C$ 

1 2 3 £ Jjs'2 tt>R&M'&m 2 4 £ ©#B, 

sum 2 n^mmim. 2 4 £^ 3 cpsaMW^Ji 2,5 1© 
[0 2 0 1 1 fiKfelig m*9BM) T-ttHfiiEmi&^m 

3©S^«14S2 3, 2 _5©*^J(S2©R5»*ttJi2 4 

(CJt-<T7C^X $>5 ^ttjESIX .,+ X'' co#Mltl±*t < 

*o tv^s. * lt±e©J: 5 ic^as-jtet:£ > BfJis; 

^l&U t ^3c0S^ttS2 3, 2 5jti2©SSiitt' 
124 £W#ffiO^T*ffifiKI£f5:^S- 5fc©£#x.lb 

ft^c-e, la*aam^-*5v^Til, ii9SBH±«ffii'3'i'o 
#b h a» e> mia#ffiH idisu ^ioib 2 (D{gffl^# (jgji 

F) *-C©^3©^|rt5it2.7C^Xfc3VM47C^X + 
x' <DMlcM-tzm*%<nttm. ~&tf*s-Y\"{ J r2 2 

£(75#ffi I ^feM|E#ffi I {Cjfil/vfiiJ©^ 1 coiKSSEJf' 

c^g) sw^i (Dmmc^n^mxh^ttTc. 

#W <F>% 2 <DW$X<D^M X b 5 V MijclUX + X' (OM 
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»3©**fcsWtT» 7C^XfoSV^Ii7t;^X + X , ©M 
n 5 JIS(?-%©Jt*#a«ft K: fc 5 v ^HtfStRWI- 
ifflPU l^fil^frlE^ 1 ©££%# (£1*G) Tig 2© 
««*»blWB» 1 ©««K*>»tT«HaJt*iSiii»ttt*> 

a«fKS8V^-CjRlRt«IS3«)SaiHKttJi2 3, 2 5©tc 
*X*$^rt5E*X + X' ©ffi/fcltas. fg2©K&g$!tt 
S 2 4©5n^fX&5V^«:j£*X + X' ©liJ&itfcJt^T 

[0202] s^Kspg anaatft) k&^t, jsi 

fttWB3©R»«EttJB2 3 t 2 5©7GJ*Xifc5V*H:5G* 

X + X' ©i!&$ttttfl 2 ©K&BfcttJf 2 4©5E;§liXfc5 
v>f±7c^X + X' ©ffli&lt.fc9 ^t^fcfcfc, m&M 
ftfcfc^T, fil)33K3Sttt£Jl4iCtt, MJRfrft©'^© 

vmm*wiomm>bm^s- FKt2 2t©#E i 

Idfalj-C, MI25£3!?Xfc3VM45c3&X + X' ©ifflj&lt 

[0 2 0 3] **SfflERil«ttJB4H:3ft«Blt ioT, 
Sfll5#ffiHT?i±B^®El41 3 4: . MIElHu I T-fiv'- K 
u^>2 2i©rtTili^tt*«rfi-ft©i:#*.6>H, r 
©&»*ifc»]WBr S 4 , , fflEIMSHjEflfcRtf I ffi^-Cco 
TcKfXfcS'v^TC^X + x' <omj&tt.(M.?%) fit, $ 

B^i^tta^-nKJt^-c/hS^fto-cL* 5.'" 

[0 2 0 4] Lfc#-?-C#38?IJ-<?tt, lfflf2K»*ttJi 4 
14, K i"f ■¥ 2 2 k ©#S I ffiflH;:, K u 

^-V2 2fiiJlC(6]^5lcL.fcdSoT, #JE5ci*XfcSV>W: 

tc^x+x' ©jB*%a*^i-$«*##£u mt$ 

' @£ttt£JS 3 i ©#ffiH3£{g(.i, miiSHSfiSttS 3 
lliJKlfg^pKLfc^-o-t, Hflfa7C^Xfo-5^(47C^X + 
X' ©JS-f-%iS«/^f 5**^#fiEf 3 r. 4 t 

[0 2 0 5] ±|BLfcS3fiSSttS4 4H3£B£ttl3 4© 
#ffiH , St^S^fiSttS 4 4 *s- K W -V 2 2 4 ©#ffi 

x'*>iv^tt5c*x+x' ©mi^Ht, fiaRaftfcjt'S-r 

[02 0 6] t£ftf!WM&<»Rfomm§*\z.-io^X, & 
ft 5 bfcri 5 o T Ttifi X 3 ^ {4tc^ X + X ' 
©tttftfc .(JBf %) i s »^i-5««tt, @£S£ttJl3 4 
©H-BH^P>53*flSH4S 4 ©tp*#lS]fc 3 A&± 3 0 A 

»«ttJB^©f **l«ali3A£A±3 0 A£JlT©lfiHrt-e 

«[) fcftttSfg 1 ©&3MK&JI 2 3 fitfJII 3 ©KMKtt 
A 2 5 ©£?£ UNKJWSffl-CfcS. 



[0207] * fcstiES3*attA 4 ommz 7 6 A£LL 

fc, $ 1 &tffS 3 ©&&SSH41 2 3 , 2 5i4Sffi;-Ct3 
AK±, m 2 ©S&SSttg 2 4 (JMf{)7 0 A#-bfc 

mxh o , ± o -cs&sstt/i 4 7 6 a 

[0208] r©i5 H:*3SW'"C'l*l»ER»8Htjl 4 £ 
7 6Afit±-e»jfrfixtfJ:v^«>K. *MER»aittJl4 

©KJ?£t£#fcJt^t»<:T-#5„ 

[0 2 0 9] H5Kl* i ^T«6S6i>e)fiaiJl7*T?©8[ 
SK©»Bi)fcf4> El 1 (C^-T? y HKttJi 1 ©fltfbfrH 
*X*[pJl^x.5fc*©^- hVW 7^1 5 tmW§ 8 

[0 2 10] ±!E©± 3 KB 4 2 2 

RSiaJittJi4iiS3JiR-C»^$JirS3 9; r©J;5fc3 
JMt-Cfl&fc-J-S £ 4 1- J: 9 , JSHMfr&Stff < T?* 

*^BJt?f4HtrlBS?S^ttS4$r^-/j:X-Mnifi 

©^('fc^Ttt, s/- k u>r -ir 2; 2 1 &mmm 4 1 
•ers^s^fcSo . . , 

[021 1] .k'h^Mk < tt» H3e«*t» 3 t 
tti4 £©#ffi©'>^< ir ^'-IHS^^S^ffilcL., fc 

-5vM4HUsa#is©'>^< t h-ux\ mzR&mtmi 

4HS»lM3fc©1*^3e»*»4b*5. 
[0 2 12] 0iJ^(i*-®©M?4l83:t4S4{4, P t 52 M 
n 48 ^t«jn5. WEP tMn£&-nBfifcSJlfc 
R3S<KttS4-Cfc5i, *>-FW'^2 2a^HJ&8ttt 
S 3 t ©^S-g-^ffi^sgi <' 35c s , SESMS^ttfftiffi 

7t5^©ro v OTERaimsyi <©'>*< tt-a©^ 
r B »ii(4c u a u - 1 m<Dffi.bjE%mm*frbi$. <o , 
»iE*ji©»*ewttR»«ttJi4 ta^ttg3 1© 

^StWi*!"]!- (ill) ffi^5fegaf6]t, WIEfi 
3SmttS 4t->-KKt2 2t ©#E©d>* < i fc- 
^^-g-ttffi^^oT^SW^fct). KWt2 
2 ©Affile i 9 ^fi:«fl;'*Sr[ei±$'4'5 r t ^"IffiT-fc 
5. ... 
[ 0 2 I 3 ]' SfcWfS^^ttA 4 t »>- FKt'2 2 

t2 2©ft?-j£jR#§«oX'V?"C.t«t , 'V 
[0 2 14]' *fc:£3§3E-m, ^Jx..(4@Sattg3fiiJ(c: 

^ricS^SKS 1 ©S^ttS 2 3 '^*$tit! v WES 

mmm 4 2 ©s^hk^s 2 4 3 ©sss^tt^ 

2 5 i $ ixrv h £ v r ©^-ir f4. B^fiS' 
tti3it ©#ffi-e, mfem&m 3 ©*gf B « jt©»jfe* 

ftgtt^t<*9, SsaMS-S-flMfttfiTI-i't©©, -> 
-KWt22t ©#WSfrE>'- K U"f> 2 2 ©SS 
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#ffiT\ IiftK^- KW^2 2<D&fl J «jg^©ft££g 

?>7t;^Xfc-5V^(i7t;*X + X' ©H^-%©Jt^^lSiD-f- 

2 2i©MtWiIl©fiW^L > salsa 
M£S 3 3f 9 tctfJlESSBSttJl 3 £ ©#B £ WftfS 
2©fiEB«ff*HSL*:t#l^ flUE^- KM"* 2 2 

1 RtfSf 2 ofiJBaEjHd^WKilt^-C, .*rtEJt*#* 
t < , ftMB$ 1 ©®B«#&*trtMft?H: v fJfSv'- K 
u-Y-^2 2 £<D#Elc[PJttT, HfII5it^ s *^Wl-fe5 

KW-t'2 2 t&im&M4 k<oftm<D'j>ti< t b-$> 

[0 2 15] *fcW1BR»«tt«4ICHt, BWrtrov^f 
*i!l»©»Bf*»bfllHB?^- KW-lr 2 2 «K:i«attT, WE 

(4, IftlBv'- Ki^f^ 2 2 £ ©#ffi3£®l^ HfrlEv'- K 
wf-V2 2ftiJ(r[R)^5{-bfc^o-C, mri27£^X$3 5V^ 

[0 2 16] *fc*rtB^-Kl^f-y2 2«s»***lfi» 
R»«tt» 4 Otmtt. iffiLfcX-Mn^ & 

s^iix-Mn-x' &&\zmfe£tiKi<\ wiumx 

UT-«tt*N i -Mn 

*5tt5V- KW ^2 2W#ft{ci tJ^t^ffi^-fb^ 

[0217] $e>ic|2|2(c^-rJ;5lc:, >>-Fi"ft2 
2^»*SiiTv^j:v^»&-e , t>S3iaittJl4«r, 1141c 
*1-±5U:3JiBt-C»*t-Ct>-J:v\ 0 2 HUE 

s«*ttJi4*3jwi-e»«u toftHMaasrifci-r. 

£fc±0, 4 fctt, KU¥*lRjo«f B«« 

5> H/gKttJI 3 {|iJ1C[pJ^ 5 Lfc#o TM n lOttS 
TC^XfeS^ttTC^X + X' «JS^-%©Jt^^JiJD-r5 
'Wfc+IB]«*i»6«aWf 7 \cfafr>$ (- Ufctfo 
TM n KZtt ititm X fo 5 V > fi5c^ X + X' <DWft%to 

12£&8&ttJl 4 ©'> * < b t> C u A u 

- iS©E-L\E#&liJte*£ftoT^5o *i8r©i* 
HSBSliS 3 £<D#ffi<zv>ft < £ fc-Sf^^s^lil- 



S»* fcl*B4ElRl i9« Jl * o fcflSfiE 1 4 o T v * 
Z>Zbtf%-3LL^\ *fcH2©#Sv £&fi£ttJ§4CD@ 
j£B£tt6 3££#fl!l©ffii;:i*, Ta, Hf, Nb, Z 
r, Ti, Mo, W<Dp^l«g;fcii2jIW±©x^ift 

7ci{fXfc5V^47tJfX + X ? CDH^%;55^/>-r5^i65 
#£-f5t><D£;%x.?>ft5. 

[0218] a 2 fci^ lh 5 kZTF-tmmmt, m* 'am 

Rf*, H**4xTV^J:5KRMSlEttJl4!iSHJEaittJi 

3©±ffiuc»*sn-c^5^ iwiBSiftflittJi4^B£ 

msut 3 © r ftij $ ft t t> <£ ^. 

[0219] r©S-£\ r riaBaHflc:»v^TT*»e>S52© 

15 , m i.<osssm^M 1 4 , a^&tts 3 

w)il-eS£m^K?r^-r/5. «M2*l2li«B2©£a* 
ttt£Ji 14, 15 ©&J&&0K9«£H LTWt," B.2 T? 

[0 2 2 0] rro£5l-K&8^l4ds@£j8&Jf 3tf> 

[0221] hi 6 (^-rs/^^u^ iy/Wii^s 

SKMMR^H:, T*»feTSWi6, S3S^tt^4, 
14^3, #«t±^nM2, 7 !| — iftttJi l XtWSKJi 7' 

7*15, 5&US3SS8,' '8«r»J*-fS. . 
[0 2 2 2\ ^1t^6K^'yVif/V7,\i'^/<jv9WS&. 
«l»St«**^-KJ8V^Tttv j«DlA:RKii3^TH4 "PR 
BJ! LfcW i: PI«(cffirf5S^^g 4 Sr 3 2>' 

[0223] -r^to^TJteg6±(c; b 3 ©gaits' 

25, S2 2 4 &t>*Sg 1 okttKttJf 2 5 

[0 2 24] * L-ca&J&aSrtt*- £ , 

^tttfc^rfiU, ^am(c*5ft5S3S^ttl4li|4, |R. 

o TM n (C*f -f 5 X ^tfc*^tiAP-r 5 

£, «Fi2tlH«**»e»BIHaTifiJi 6^|Bj^>5{iL,/t^o 
TMn(C^t-5^X©J!l^%,©Jt*^jf jp1--5lit££ 

*flPfci-5. * LTH5IES3*aii.i 4 <D'pli< bi-U 

osfft«jt*c u a u - 1 awaifjE^aBiftfT?*) , 

9 , ft* b < fi@S«14® 3 b <D$m<D')?tii < £ t>-« 
[0 2 2 5] /iioSfFias^tt^ 4 ©JfjftlCli, ±E© 
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Jfft^t, 7C^Xfc5^(45t^X + X' ©W% 

[02 26] tfc@4, 5 (C^-f-v'— Kl/-l't2 2 Sr^" 
-*-««JMItt. R»J»ttJi4*JHS«ttJi3«)T«lli:» 

[0 2 2 7] -f4tJ*,T*»b, T»S6, 
l, #884^12, gratis 3, S3SB&14J14, *s 
-.Kwr + 2.2, XWftM 7 OJBt?aJMI«r»fi8 
llflE»BBI©W«fc^- W7^1 5 , 5 &u»»mjf 
8, 8«r»j*1-3. ftJsr©f*Ci3^tt)l!!IB'>-K 
U>< + 2 2 ©£Att&*ttft«ttH 4 , 5 XWLW Lfc t 

[0 2 28] 0 8 (4, ^?g©ffiC0v'^^^ 

t° ^s^i7mm%&%i%)&m*<Dmm &*r % mm x h 

[0 2 2 9] 0 7T?{4, Ta>feT*Ji6» S&BSttl 

4, B£atttji3.- #fttt>pmje2, *jj:tf7y-attt 
fn*s5BRLT«jisHTv^*. z<Dmmmvi*. sat 

[0 2 3 0] iSit^&i: LXtt. *i"T*Wi6±K:, B 
2 "CRS Lfcfg 2 ©Si«ttl 1 5 Rtfm 1 ©K3»t£ 
S 1 4 5r«Ji L-CS^attS 4 frflljft U ftUISiB 1 ©E 
tt&ttJfl 4±KH^«ttJi'3Sr^1-5.. fc^htmJ 
E^iftW^JB 4 £HI 4 TRW bfc 3 ' SJR-CTU* L-C fc i 

v \ inefB i <D%<m>&m 1 4 aumtrEJB 2 ©ssasstt 

Jfl 5tt, X-Mn^4 (fcfcbXtt. Pt, Pd, I 
r, Rh, Ru, O s(0 5* ) V^ix^ i ia*fcli2a^ 
±©5E*-efcS) , #£L<I4P tMn^l *fcf*X 
— Mn— X' (tfc'LX' fi, Ne, Ar, Kr, 

Xe, Be, B, C, N, Mg, Al, Si, P, T 
i, V, Cr, Fe, Co, Ni, Cu, Zn, Ga, 
Ge, Zr, Nb, Mo, Ag, Cd, Sn, Hf, T 
a, W, Re, Au, Pb, AV%i±m5iM<0 0 1 % 

[0 2 3 1] *%WXimv&% 1 ©E&BSttJI 1 4 i H 

eatttJi 3 1 ox-mop* < t t>-^i4*s^-^«gic $ 
jiTv.^iitf^iuN, *3tfrf5^2©s^ttii 

5. feiaflfflE* 1 ©E&BSttJf 1 4 fg 2 cDR&g&tt 
Jgl 5Sr«figf STC^X&SlMiTC^X + X' (Dffi^ctt 

«-H©KIWH::BBUTIiB2T?RWUfcfc©i:|SIi: 

xhi>. 

[0 2 32] ft&iffl^ttttttJI 4 ©&;$(;:»:, ISBro 
£^{fc$-£T, TC^XfeSVNitjt^X + X' ©IgH^/o 



[0233] «rEK9fettttJl4©;gj££, URtoSSrite 
•f. *NE*j^lcJ:oTllS2©RaMM**l 5 

fltttJI Hif2 ©E8&«/I i swcttjfcttifctfiBr 

[0 2 3 4] ^a^W^XfeSVttTC^X + X' © 

KLfctfoTlfapU ,*fclWESail«ttJi40^*< t 

ii—UOft&toi&tf* C u A u - I S©ffi'£>jE#j£I«& 
■T-t^oTJof), L*»fcWeB**ttJB3i:«>ffB©/> 

*< iib-mmm&viM^te^x^izbtiw&L 

v\, */uWffi#B©'>&< irfc-SBT-. B£«£ttS3& 

mtm 3 st^s^tts 4'©»Aiai«ii*s*ft s - 1 

[0 2 3 5] £fcffinE£&Bi£JB 4 fcil&^fllHf ^"-c 

ill 4 ksh- 3 jenraBfi* *>* v;»#ff b*> 

feBW^Ko©**^*^ T5c#X *>4 ^tt?E«X + X' 

-a-, i»toasr*rwttj:oT,.ifiBSM»tti4t 

M^t^f/^-r^o. ^ L-c.mrlES3S^ttf4 ©/>)' t c < t 
t>-»©«**JS#C a Aii - I ^©)ffi'L>jE*^l|Jt&4- 

xh <9 , #*' l < 3 1 (Djmo$.n < : .t h 

-mmm-svimc £tix^zt\ '*> 5 v.^fWEffas© 

[0 2 3 6] * LTH 7 (C^-r £ 5 fc, 7U -^ffiS 1 

ltTi^^fxV-W7Xil6,. 16 (kSS^tt 

[0 2 3 7] ^r©i^^fiy-W7>|16 
[1, X-Mn^ (fefcUXft, Pt, Pd, I r, R 
h, Ru, Os©5*>V'»-fn*>lii*fctt2"aWi:©5c 
Pg-efeS) , StUI^P'tMntiEv *fcttX— Mn 
— X' (fcfc* D.X' 'tt,; Ne, Ar, Kr, Xe, 

Be,, B , . C, , N, M g , A 1 , Si, P, Ti, V, 
Cr,' F e "C o" ,' Ni, Cu,'Zn, .Ga, Ge, Z. 
r, Nb, Mo, Ag, Cd, Sn, Hf, T a , W, 
Re, Au, Pb\'>t^±IRS*W-5t>l^l*fcf*2; 

[0 2 3 8] ttEi^^xy^T^I 1 6't»^ 

1-5 ictt, *r 7 y -w&j§ i ±k» i ©s^tts i 

4*#jfcU SbK:iWE»l«?R!ll«ttJii 4±l'c»2 
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<DR*m'&m 1 5 zm&i-z. msm 1 ©s&B&tts 1 

4 SI/fllEf? 2 ©&3&B£t£S 1 5 140 2 l-^-f O t Wi 
ZXh •? , 1 <0K3ft«ttJB 1 4 tiff! 2 © 

ifj , b**<*tb, U*»tWBI(S2©Ktt*ttll 5tt 

[0 2 3 9] ^LTfiMa&lS-f r ttcio-CfitiE^y 
-SH4JI l.t©Hfft@S«ttI 3 ©jg,f B fll3i#©*fg 

[0 2 4 0] Mm&\z#ttzifiitz=-t a?***-?** 
r^si ewTcSSxfcsvujcSfx+x' ©igi-?-%©M 

T*J1 1 6©4>ft< t fc— SP©fefMffi6te> CuAu- 
ia©B^iE^a!l*?4:4o-Ci3D, L*»tff*U< 

i4Mie7 y -«ttJi i i ©#ffi©'>&< t 

[0 1 2 4.1] Sfclrtfcx^^f i>^7Xil 6£ 

s l ei i*. mmufov) * m««a» e> 7 y -suss i « 

#X©is^%«)Jt**siiJPi-i**i:* s #Si'5. 

■cttrsa^^^f-sv-^/Mr^si 6©'>&< tt, -a 

©»A#3t^C u A u - I S!©ffi'ME#Si!l** "<?*> 
0, »JL<tt7U-lttil iOjHBO'XiK tt>- 

[0242] Htri27 y -siffijf l ©ffitlffigBTti, ^ 
^X^totetoBBtffcSiv 7!J-»ttJil©h?y*H 

^x*[R]iiiHt(-tix.c 5 ^rv^o ; 
[0 2 4 3] r©«t5i-ur'^$tvfc'>y^i'^fv 

mi *>', 7 y -$t£/§ i © h 7 v v tsT v,m&<o&fc& 

[0 2 4 4] *fcl2 7lC^1-'»'^/^fcr>'^l'7'afiS 



[0 2 4.5] ftJiEv'- KKt2 2tt» 

&ttJf4iTi«sJi6Pflicffl^.e>ft3o ittrisv-- Ki^r-v 

tK&&ttJf 4 i©#S£TOfc#fal- (1 1 l) ffi# 
tfftEKdU-CV^*. «II2'>-KW't2 2*fflv^rt 

■e. s^ttS4^e>7y-ei4Si*T-©^ B B H iE[Ri 

tt. (Ill) BtfflBfeElfilU felttft#*S<* 

•So - ■ 

[0 24 6] **3WIB^r- + ©WK^, 
««4Jl4©#**fcB8LT-«:, 04, 5fUiMLfct)© 

[0 2 4 7] SfclWKv'- KWt2 2£, 

[0248] H8f4, 07 -W^W* tf^W 

[0 2 4 9] m8(^-rj; 51- h 7 -y ^ *S7J[rJ (ll^X 
©i^fillcai^^^iV^^T^g 1 6, 1 6# 

fc^f 1 7 IC J; o Tift bftX V* 6 „ 
[0 2 5 0] gjJE^y^x^'WT^JB.l 6X1/16 
Mi 7ilitt75 , -^i i 4!iWj'*itv»5...:o 

$.mw$£ mwmm. kjshtib i ©s^tt^. 1 4 i 

[0 2 5 1 ] -f&fr t>£-f hUISB 2 ©S5SffittM 155: 
fltsm 2 ©S^ttg 1 5 ±(cS 1 ©S5t«14 

€ 1 4 u bUe^ 1 &tffg 2 osaiatttA 1 4 ; 
1 5 w^^f+iasr^^^^^^-c^^u-c^^^^-.^^ 
•^q7^ii6, 1 6 1 u iria^^^f sv-^'f 

T^*l 6WSrjaMll 7"C««>fc!ft, SflfS^^^^i 

^-v 5 /^ 7^116 &tfii&suf 1 7±fc7 y -nattJi 1 

i-S* 1 n&tm'&M 1 4 (4/ * 2 oK&ttttJl. .1 5 © 

TC^XfcS'lMix^X + X' ©kfifelti-Jt^-C^t < £ 

'u*»i«rR!S2©^»«tt)Ii 5iiMIl:iot 

$&^tt/§l 4S.U ? ^2©S^SS14H 5©7ciilXfc5V> 
I4tc^X + X' ©^tt^OT*|iWU-CtfH2-CKW 

[0 252] «H27 y -attS 1 'S-eSrjjfcBitfc. '»«BS 

5rJ6-t-o HfriafSiMaic i o t 7 y ; t ©#bt* 
mmy y -ei4® 1 <&e**jg*©«ijki£tt5£ 

b^IiJIS^ U, lWEi^ ^V/<>f 7 
^Il6t7!) -SSttJl 1 iwic^JftiB^flW^si^t" . 

5. ffttoa#© B 1lE3:^^^^>v J ^'l'7^^i 6©tc 
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tt, 7 y i krti*»5 i/ttfo-cniJni-s** 

&< i t>-£B©*Sal«igl4C u Au - I m<Dfi>h>1EjjM 
IMitf-ifcoTSs*), Li»t>»*L<ttlWE7!;-«tt 
S 1 i©JW6©'>4< i fc-^l4#g^ttffil-^oT^ 
5 0 ttffiSaMfr&aWK: J: 9 HWE7 y -BtttJi 1 ©P5« 
ttfftt. 0^X*[P)lc^E^$tv> 7y-SSt£Jfl© 

5Sftlc|a^X*|Rj{Cagtt^SJx.P)^TV'>3o ftfcifJffi 
x^fiy?/M7^|l 6&|g]4T*!fteUL;fcK&fi£ 
14Ji4i:ISI«li3Ji«|-e»)«Lrt>J;^. r©»^-tH: 
ftMoa r. i ic i o TittiEai ^fxy-wr^ 
1 1 6 lci4, BW*l*ot M««*»fe7 y 1 m 

tC|B] d> 5 t # o TM n i> ytm X h 5 V ^f45£* 
X + X' ©W^otfc^^flJPi-afiUjEt. KB* Fflffl 

**»fe«JE? y -HBttJi'i isasinwiSfciPia* 5 Cfc 

tfSoTMn (d*f1-5?£^X©M-f-%roitWiiJPi-5ia 

1 6CM< it— gB©ifeS«it* s CuAu- lM©ffi 
^jE^&IJte^T-fc 0 , 0* b < »47 y l i © 

#E©'>£ < i $ ftT V ^ 3 *\ fe 

3v*f4iWi2#ffi©4>#< tt-a-Cl^oftfSSifc 

[0 2 5 3] y -BSttS 1 ±fc#«tt«P 

MJ12, @$SB*ttg3, £&attt*4&UHHM7*8l 

[0 2 5 4] *»H-Ctt*i(aHf (fR«HMtr) fcfc^ 

-c;, BfiisH^tte 3 ©±icjb"i ©&&&ttg i 4 

»«ttJl 1.5 rtfllSMSfcfcvvC, *ftSami 

©K&BSttS 1 4 14, f&2 ©&&©ttJf 1 5 fcifc^Tjc 
5Sx'ab5'CM4^5HX + X' # * L 

< f4HfJi2@M£g 3 i ©#ffi©/>& < i *>-2B(4#8 

14.' JfiteSfc i o T^SflMfr^b&aMiW-fcMi 

[0 2 5 5] ffiKm©£ttttttftl 4&tttB2©Kift 

ritiot, #JiEg&«ttl4i4@£ES:teS3i©# 

its r i *< , ^aawft^i^aaiift^ ita«jic3«B 

U Hfli25$£&ttg 4 i HJSBSttJI 3 i ©#ffilc£&& 

«ftS3o«ftf4H^Y*iRifcaS&*ixS. 
[0 2 5 6] *&mvtt* j»«MlS:lfiLTk^5i*lC 

nutessiBSffii 4 1 mfem&m 3 i ©jw?iniBB3e« 
las^tt® 4 14, ^aay*^ *»e>aBi»? taeiniac 



ttotttJi 4 i ®fem&m 3'iwe*4-*-5S£»»««ffHL 

ft*l-Jt^T*t <, A#ttiCf4 7. 9 X 1 0 4 (A/ 
m) £Jt±*rJ(J#i-4^i*-C*5. * fcttEKUHKttJi 
4 fcfifcfllRHtfcisv^TH 4 ic^-fgSSJKttg 4 i ftftC 
3SJR-e»j^LTt>ft<; tro^fcttfM&SSrttl-r 
i(cioT«fllES3S^14®4lc(4, flBP^|fa©>f*IIOff« 
d» e> @ 5£B£tt/l 3 (M (C ft 5 1- b fc * s o "C M n 5 
7c*X©JK-7-%©Jt*!JSi|Mni+5«*i:, lltfKtllMI* 
d> 6 MtrBftSA 7 « \C ft 5 Lit *S o TM n KlSt 1" 5 
5c*X©JR ; ?-%©H:*^*ilP-J-5««i:*#**"-5. * 
u-citiES^attS 4 n'pti. < i t-a©^ B B Bffi^ 5 c 

u A u - I ffl©B54"jE*aflM(hT-"C*>-») , »* t < I4B 
««tt«3 i©*iB©'>*< i !>-»dSIW'&«Mllw$ 

©*^ fcttftfiErSiiiiSIMco fc*ric t4otv> 

[o 2 5 7] '**ii©iii6^{c*5v>Tt->- ' vyj^i 

2%m^ZZ.b ^T't 5. ME*'- KWt2 2 14, S 
3SiSttl 4 i »SS 7 IBKi»j*$ : ix4. ' WES'- K UW - 

+ 2 2©»jajcj:9_2aE^^ai**ii*^Swi*j-c 

1 5 o 4*ME K u-T 2 2 ©*fK^»S ^^Jl 4 . 
©«^«KHLrr4H4, 5T'ltt^Lfct©il^«-efo 

[0 2 5 8] *fcirEV-KWi'2 2§r, 08^1" 

i*s-c#, 7 y -^tt® i i ©ffl^a.t»4 

[0 2 5'9] E19I4, \'^&fct8V'if*TA'XVl'>< 
[0 2 6 0] H 9 J: 5 K v T*»6>T»JI6, 

m&mk. kwmm 3 , ra« 2 , *$j:tF7y 

1 <D±.ictiJ m&^mm 2 , 3 , 

[0 2 6 1] T*JB6*»e>«RJi7*-C©#JiBl' 

©K#JI'I4^- K^T^S5, 5, til8, 8#af 

[0 2 6 2] »jfi3ErScK:o^-CI4H 1 0*#flBUi!6?6 
RW-fS. fiKM©l@(-*3V^-C2o©S^flS14f4, "4'* 
^ 1 ©KttttttJI 1 4 2 ©S&B'tt)! 1 5 © 2 1« 
WIBS 1 1 4 l4@S»ffil 3 i 

BL-C»jjj£*V *fcS2 ©S^ttS 1 5 (4iJE^ 1 
©R»fitttJil 4C«.UT»ril**i<5. WEmi©S^i 
i^ttS. 1 4 at?* 2 ©S^ttS 1. 5 {4, ±EUfcX- 
M n 5 ^I4X -M n - X' . 
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10 2 6 3] ri«a»K:*5^-ciiWBSs i (DRmmms 1 

4 f43& 2 ©£3£B£ttl 1 5©5£5gXfe5Vtt7t;*X + 
X' OttriEttiO Six. if*L<ttH£fflStt^3 

*fclfflBIB2©RaasteJi»4. HM&Sfc ioT^aiiJfe 

atttir»t?»i«$ixT^«. ffiiaff i <»mm®m 1 4 

fttf*2©53fH*ttJil 5©5c*X*>5^tt7C*X + 
X' ©»«H:Rt;#R»«ttJ10itJP»ttH 2 -CRW L 

[0 2 6 4] aie%, weftteaKio 

HS«tt8 3©efi«Jt«P©«lS[SrSrt4ri:4<, * 
[0 2 6 5] *»WCtt» ««gl!»lr*SVNTH3e«ttJi 

3 k ©*ffiT*tWBH)£*ttJi 3 ©ifeiFB«ii^©J<U3fc*l£ 

tf, 7 . 9xi o 4 (A/m) K±©S9MS^flW«r»3 

[0 2 6 6] mSQMWtottKl 'lfc*£*vC^5. 
El 1 1 ic^-t-S^^ttS 4 K(4, @£8£ttJf 3 tdiRi^ 5 
(CLfc^oT, Mn(C*f1-55£^Xfo5^l47E;*X + 

x' ©«*%©jt*a«t»]*5^##£u *itmt& 

SBUtt&JI 4 ©'>ft < k h-U<Dt£Mimm\*c u A u - 
rS©B&iE#«II|ft*-C* o , La»t>#* t < f4BfJlE 
HSMSJI 3 k ©#W>£ < t fc-ttl4#*&ttttli: 

SftttttJl 4 t @£&t£JI 3 t ©**■£*, *> 5 v^tt&g 

[0 2 6 7] JifE© «t 5 KS&SSttS 4 @5£8&ffif 

3 Id fa ri> 5 I- t fc # o T M n 5 X fo 5 V ^4tg 
igX + X' ©lS^%©it^^iiiP-r5^^#fii-2,a 

4 t « 2 ©£&B*ttl 1 5 k %mm LXJ&fgt LtcZk\Z 

ears. r*fc^«Mo ! acj:o'T:itte»ioR3saitt 

11 4 i» 2 ©KB&ttJI l 5 ri»jaa:»*rfii-*siWIE 
EMmtM. 4 fb Lfcfc&j&tcft 5 c 1 14* < , WIE 
S& 1 ©R&BS141 1 4T'fcofcSP^-C?(4, feitLtl 
2©S^ittIl 5T?fcofcSB#|;itfc^T7t;3ifXS>5^ 
I456^X + X' ©Jflj£Jt;SS*t^©j^^U MnlC 



*t-rS7E3&X&5VHi5cifcX + X' <Dffi?%<Dlt^$: & 

[0 2 6 8] $ fctfrlES&BSttl 4 "Ctt, B£ttttS 3 
■C«rlBS»atttJi4©5c»X*>5V^I45c*X + X' Ofi 

14 krmme hzwt&mm i k<r>^x\>mimmL 

tfcWBfeU iHBT*S6i:©*ffiiEflf, *>5v*f4flftE 
GOT 7 i:©*BiS»K*iVN-Ct>, BWE#ffiK:iRliS»5fc 
Lfc^o -CflWBK!fc«ttJi 4 ©tc^X fo 5 V H4tc*X + 

•So 

[0 2 6 9] &£ffl^9M&f^4©H£ffi^3 & © 

#B^BflE#ffi t S»«!l©B(c*i W 5 tc^ X h 5'v V456 
iffX + X' ©lariUfc, fc5VM4fIf2S5il^ttl4©KJf 
WcHLT»4BI3"CRWL.fc<>©i:raCT?*)5. . 

[0 2 7 0] *fci©**«K:*SV^-C'b">-KW^2 
2^^-f'5-i:* 5 -e#5. JH3S**»H'l 2K**ix 
T^5o f**>*>Hl 2(c^1"J: 5l'cTiil6-h}c->- 
FWt2 2WU S felCffiias^— Kwi-f'-V! 2 2± 
(r, 3JHti»e>^5SM«ttS4**j«i-5©-efc5. 
DttfSS»«ttJl 4 ±©fifl|^l4.H 10t ISI*-e&S. " 

[0 2 7 1] hUISV- KuV J V2 2±(^;,K^tL/c5^ 
^141 4 ri, V- K u-f -V 2 2 IBlOlSr^ 3 ©S3SK14 
!25tU BSKttJi 3.fi!l©15:01 ©S^lKttl 2 
3iU HtrlESS 1 RtffB"? ©K»W|tJi 2 3, 2 5 (Dffl 
lc^*^51Sr^2©S3Smttl 2 4 k LTV^S. 

[0 2 7 2] H4tRWLfcoiPW«:, WKcv^bJK 
3 ©£3£S£t£! Sr^T X -M ^I4X -M 

n-X' £-£-«|*J*U SfeK»2©KaatttJi?4©' 
7C^X&.5V^(47C*X + X' ©m^tt*fi!l©2l©76^ 
XfcSt^TESSX + X' ©*&^it(CJt'<T'>*<1-5o 

Kt22t^3 (D&sm'&.m 2 5k ©#B©'>* < <!: 
fc— »&#S^fflBfc-e$v |^«ic@gattS 3 i»i 
©S^^ttS 2 3 k ©#H©^* <'k 
fgK-CdS. *fc«flE^ffi©>l>*< t t-a-CS*© 

[0 2 7 3]' ntiEv— K t-f 2 2 tt, HUEHS^ttS 

3 kOftmk¥ftte%$)\z.m-b$.5&<D (l l 1) B*5 
®5fegarR] L fc t ©'"C*> 9 , £ ©J: 5 * 5/- K Kt22 

11) ffiaUEiftrf-S <>©*£$. *fcfiHE->-KK^ 
2 2©»KKov^ttH'4 t Wtll-ejfeStf,'. Btl3:>- K 
-v 2 2 tt#«tt-ci«Jtfifiifi-»-eA s w t ««ff* t 

[0 2 7 4] 112 {r^-r «fc 5 1^7 y -8*ttl 1 i t) h 



-24- 



L7 y -^tts i ± ")'fcH*±fflaK^asix5KaHKtt 

14 SrStW !>-«ttl l i 9 tH*T«li:»**ii* 
&ttfltttll fclWRfcSlBt-ej&fcLTfcJ:^. 

[0 2 7 £] HI 1 3ttfS*0.a«(p^Sr^1-r »7W 

[0 2 7.6] «Ma3i**i- 1 . »jftttic&BiMt:*{££ L 

#KP?mIW£.s4XU?7 y t*H41 1 * 9 *>-k«©KS 

mffia 4 cob 2 ros^mtt* 1 5 &mz.miiit&witb 

[0 2 7 7] *fc±BLfc»**l*fcJ:9, V - 

M$M 1 «t 9 TffiHWS&BJffil 4 fcf*. 3 
&l^>- KW-V2 2(Cfp]^^(CL,fc^oT7C^X 
fc5W45Gll?X + X' COMn(d?Sj~f 5M^%©Jt^5if 
JP"t-*«*^ftfiE U £3£B$ttl 4 i: t>-<B5© 

^fafllji^C u A u - I g[05ffi-CME#Aa»e>$ D, J?> 
IC (1 1 i) a#KfttCff£Bffl U. L*>t>#*b<tt 
ME*- K U"f ir 2 2 'AtfBSm^fl 3 t ©JH6©'>* 

[0 2 7 8] 7 y -eats 1 ± 9 t±fti|wR5ia 
its 4 ttt, mfem\ta imtm* ? i- Lfc#o-c5E3ff 

X h 5 tM*7C*" X + X ' COM n (Hifcf-f 5 KT-%coJ£*;4S 

cO^B«5S;5 5 CuAu- lScOffi^IE*-a^e>^9, $ 
IC& 4 L < f*@3£«B;t£S 3 t <D$m<D'pt£ < th-u 

(ill) Bii«fllffifc«*Ertl-r*. 

[0279] * fc 7 y -8$ttS 1 ©TflO<DR»«ttl 4 

-m, >s- k w -t 2 2 1 © jraxtf a jfc»tti 3 1 © 

- K u-T -V 2 2 t ©#®3£®, &tf S&ttttl 3 t ©# 

S4C0x;^Xfe2)VMi7c;^X + X / ©Jg^%;^'>-f 5 
WR^^i-i. rcO^*co#ffif4, ->-FW + 2 2 

&tPB£fltf$i 3 1 ©j*E-e«rER3s»tti 4 tmrn^ 

[0 2 8 0] 7 y -SSttJl 1 <0±«K»«$tt* 

K&S&ttl 4 1?(4, B£8£ttl 3 t c9#E-Cffl$&iSc£ 



4 Kite, ftKJ§7 fc©#ffiffi#K:*s^-cj&e#Bl 7 1 

[0 2 8 11 WJE'>-KW + 2 20»fiJcli±9, 7'J 

-*tti i. i 9.TM©K&Sfri4Jf 4 i»feiflE7 y 

11 it 9 -hfliJ©£®g*ttJl 4 *-eW'§-lcr.i®fBia(fi]li 
(ill) 'Stf.NSi£Cft£lAl U ISAtt&i*** < * 

[0 2 8 2] /£jtoiII2 -K W -V 2. 2 cojgfigtt,- M 1 
2AtfHl 3C^-fi5l-, -7'J-«ttli ±9 tTiia 

©saasstti 4 1 rmm 6 fa t»j*t.5 - 1 estJE 
-fir 2 2«, _7y-aaittii.j:9 t>±«©s»«tti-4 

t«»l7lRIK«rt*ii-ct < J:v\ 

[0 2 8 3] 014, 1 5 It. fr%W<DAMRWB&m& 

[0 2 8 4] HI 4(Z^-f £.0\z: T*»6*«ttl' (s 
All) 18, #B*teJ! (SHUNTl).'l 9,_*SJ;V 
ttftStftl (MRl) 2 0^itKLT«i*ilTV^5 / . 

[0 2 8 5] M*-imfZ&&&m 1 8 tt, Fe-N i'- 
Nb^> ^SSttSl 9(4, TaJR, «*»ttl2"b" 

ii, N i F e-g-^tCi 9^$H.TI/\5, 
[0 2 8 6] mlEBi^ffi^LH 2 0 coitcte, h 7 y ^ 

^^^y z>xj r *m \EM^.m) " 2 1 ; " 2 1 £ 

nfi^/W7^i2 1,' 2lcO±^^$tl5„ 
[0 2 8 7] 1 5 T*I4, h 7 v9%-)3fa (H^X 

#[*)) h7 2'^il6Twcr)KPS^e8(tT-*tC0^i!'^T % 
iy-W7^i2 1, 2 lSrJ^fiEL, WgS^^^^-i 
y-W7^i2 1, 2 1 M£S i 0 2 ^A 1 2 O 3 ^C0 

*Miw»-c^**ifcift»i2 6fcj;o-ca»5. 

[0 2 8 8] ^UT*tll2^^^T v =>'v?^'('7^l 2 . 
1. 2!l.&lWt(B«llkl2 6 Be, fltftfiKl (MR 

1) 2'0,'.*«ttl (SHUNTS) 19, SLlHfcWtt 
I (SALf) 18Sr^g-r-5„ 
[0 2 8 9] iajtiftfCO^TIi; TOS 

sfr) (cj3^^T, m&^-t^^sV'MT^mz 1 , 2- 

1 5rB 1 cOS^iKttS 1 4 Steffi 2 co^^attS 1 5 CO 

2l#5t-e^i-5.- •■ 

[0 2 9 0] ttSUS^il 2 0 t^-fs W;:S& 1 <DR?fi8J 
ttJf 1 4 SrJg^ t, ffilHBftiSffil 2 0 tCmII2B 1 ©S 
SftOttt* l 4 Sr^LT, !R 2 <nmm>m l 5 Sr^1" 

[0291] ei 2 -cijim Lfci^-i^ic, Atrial 1 CO 
wmmm uit, b 2 osttat&i 1 5 «tcIx & § 

VM45c^X + X' coffi^JtJ: 9 fc#< $tx-x rcotf ^ 

* u < (i^segt® 2ot ©#a5©d>fc< t t>-si5i4# 

lE^-ttlBKftoT* 9 y '*fc«f|B* 2 ©S^SJftM 1 5 
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v tatewimm i om&.M'&m 1 4 xtwg 2 ©s&es 

ttll 5©7Gt!fX&5<^47tJffX + X' ©»j£Jt&tf& 
S^ttS^^ff «|CH LTI4IH 2 idRH Lfct>© fc R 

[0292] ^toasrife-t-r iciot, iime****- 

iy-W77i2 1, 2 1 ttWISBS^egiS 2 0 t <D 

t&MfiiftJi 2oi ©flLffi-eaaftB-a-awasisfei-a. 
[0 2 9 3] *»wett. jajB^»fc*s^T«ft»SiJf 

2 0 t ©lfffiT?ffllB«««8iS 2 0 ©lBfclffii*©«JJjE 
5rSit5C 1 0>t£\,^mj&Vl8fSlZti1tf& 1 ©£&B£ttl 

1-5©fca«tt4il^r»J5R£*ifc!B 2 ©£&ffi£Jl 1 

5Sr^U-CV^<0T% fixate: ioTSS^SfetS 2 0 

tf, 7. 9X10 4 (A/m) et±©5aMS-&«**JH 
[0 2 9 4] *fc^^^.5 1 3iyv f ^^T^l2 1(4, 
««SfiW2 0«H::®l©SSl«EttJl2 3Sr^i«U $ 

e>fcflME» i ©£&«ttJi 2 3 tc:® 2 ©Kguseji 2 

4 , 3 ©£$HS8ttJl 2 5 Srfiia-CJ&jfcl-S. r © 

+ X' ©»$fcfc8lXl8B3©K»*ttJi2 3, 2 5 
<Z>7c3SXfc5^tt7ci(?X + X' Oiflfigltit) fc/h$<1- 
•5. *fcflF* U< teffliSfg 1 ©£3£S£ttJI 2 3 tmSB3& 

mm 2 o©jra©'>#< t t>-»«r#*£«ttfcu & 
[0295] rroi5(-tx^$nfc^^^^iy^ 

/^r^!2 lK#L£iMa£*ti:, M12^2<OS^ 
ttttff 2 4 **&B!JX16&i£ U «^T»ja£*fcJ:9fB 
1 RtfSB 3 ©&3§ifi£ttJf 2 3,2 5 taHJaEffiSriBf . 

-tLrfgwaa^roMis^^^^ 17-^7^12 lie 

(C Lfc^oTMn |r*J-f ■57C^XW®T-%Cilt^jf flq 
■fSflWfc, fj|E t PM^^f)BiJIEliM1SetS2 0i:S 
*HH ft A» 5 t- 1 it # o T M n 5 tc^ X *> 5 V> [4 

tgJKX + X' row^%ojt*^Jtin , t-5«i*4:a s #&-f 

6. 

[0^9 61 l»IEJBl*V^LW3<OK»«ttJi2 3 I 2 

4, 2 5<bmi&RvmmmzmLx\tm4\c%iwLtch 
7^121 ©tfj£&ttKJ?9tcH Lxnm 5 (c^-rs^ 

«H4Ji4i:ISI«-Cfc5. 



[0 2 9 7] 4fcrcoHig^tc:*JV^t^-K^-V2 
2 r t flS-CS 5„ irfSv— KH"t2 2 ttff 

^i^fii/^7^12 1, 2 1#ttftfgffiS 
2 0OT«^»*a**v5*&K. -^2 2 

SrStII2^^^f-3i^^MT^ji2 l-WTWHv^fifc-f* 
5. 4*JHl4©»&lC'b^-KU"f-\r2 2*fflV^T't> 

a^. £©#&«. «naa^xf-yy^wT^«2 1 
ii;i'-Kwt2 2*»fiM-s. mnaf-Kw-ir'2 

5. BtTBBv — ©HAWS, ttSt&l** ? * 

?-:c>-vV-H'7'*Jl2 1©*HT, !§j&, RWSfcHLT 

[0 2 9 8] ±!2Lfciai 4&tf[3l 5 iC^-fAMRifl 
•f--C(4, HfrfS^^^5 : -^Vv f ^-YT^S2 1, 2 1 tm 

mmm 2 0 1 ©jra^*£i- i ? » . 

014, 15 «*s 2 b © E«*#, , H^x 

imtfiM 2 o<DDm&<omiti>m£x%ikici&*.t>ii . . 

5o tWJ««*s«*ttlSJi 2 0 *«*i«IS»!:*4 

H5„ X^fR)^*ffi£E{b$ttfc^ffiti®2 0(7?D^« 
»2 0©D«[«©^«{t;K:S^-i^Si:«fl: (M£6t 

[0 2 9 9] iafiWff©»»irlSlH:Z*lRl-e*>«J,'H* 
Y*|fi](Ciftia#d5-^^.ibtli : i:, ^^©2 0©D 

[0 3 0 0] HI 1 6(4, El l^lbpi 1 l^-flB&l&St 

[0 3 0 1] ff#4 0 (4, tajxfiN i F e Sfete^XB 

0©±(CT^ J C5'7'S4 nmf&ztix^z. SfcT 

Si5^f+y> ,P S4 1©±(C(4, 'Bll/fV^LEll 5\£7frtm 

ismm&m 1 ?- 4 2 ^s^^ ztixi* 6. $ & tiwsdfei 

BtliE±SP^t '^14 3©±(C(4, NiFe^i 
4ifC»fiR*'ilfc±»i''-/l' Kl 4*4'^»**ii-CV^ 

[0 3 0 2] IfJETSP^^' j/^Ji'4 1 S-tK-hSP^r^ j/'t* 
®4 3(4, t»J;U4"S iO^A.ljOj (T/V5-t) >«C^' 

Tn*v>y7M4 \ frb±.n*\y?m4 3*-C© 
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[0 3 0 3] #3§w-eii±iE LtzX 5 fcR9HM4Ji 4 CO 

act io-caijsesBassf^fliff*^* 

[0 3 0 4] 

ffiJMEfr&KU iSKittt K*s^TB2 t 

©Esuitttes i4ti2 osaiafttjf i 5 ) -eji&fc tfc 
i§£- (Hlfcfl]) t, 120 f^-f X o i-mrlHS»ttS 
3 0*liT»j«UiB (Jt««) <o-9->7ft'*FflM 

(Hex) tmamtm (amr) tsrau 

SLt, 4fciMtt, 2 0 0'Ca±-e2«fM£ILhO* 

(S0MS1) flWWii: L"Ctt, Tj4»b, T*l6 : Ta 
(5 0) /7y-Ittfl : [Ni 80 Fe 20 (4 5) / 
Co (5) ]/#»tt«flWp2 ': Cu (2 5) /HS« 
14S3 i [Co (2 0) /Ru (8) /Co (15)]/ 
£ 1 ©ESBSttl 1 4 : P t 58 Mn 42 (10) /I2C0 
g&B&ttJI : P t 50 Mn 50 ( 1 1 0) /fiWJB 7 : T a 
(30) 

(ttMmi) Til6 : Ta (5 0) /7 y -Bfcttl 
l :[Ni 80 Fe 20 (4 5) /Co (5)]/#«ttflW 
|2:Cu (2 5) /mfeMttaa : [Co (20)/ 
Ru (8) /Co (15) ]/E3£6SttJl3 0 :Pt 58 
Mn 42 (1 2 0) /%mM7 : Ta (3 0) 

(Jtttfll2) T*®6 : Ta (5 0) /7!J-«tt* 
1 :[Ni 80 Fe 20 (4 5) /Co (5) ]/#«tef»W 
12 : Cu (2 5) /@5SB£ttl3 : [Co (2 0) / 
Ru (8) /Co (15) ]/KMH»ttJi3 0 : P t 46 
Mn H (12 0') /S817 :Ta (3 0) 

OfcttWS) 7*Wi6 :Ta (5 0) /7!J-«ttJi 
1 :[Ni 80 Fe 20 (4 5) /Co (5) l/eWfe+Pfl 
|2:Cu (2 5) /HOT4J1 3 : [C o (20)/ 
Ru (8) /Co (1 5) ]/S«i3 0 : P 1 50 
Miigo (1 2 0) /<£SJf7 : Ta (3 0) 

(Jfc«0>j4) TJft®6 : Ta (5 0) 
1 : [N i 80 Fe 20 (4 5) /Co (5)]/*fltttfW 
12 : Cu (2 5) /H30BH4S3 : [Co (20) / 
R u ( 8 ) /Co (15) ]/53&BSttl 30 : P t 52 
Mn 18 (12 0) /MS7 :Ta (3 0)*S3±15JS 

StNiFe^MtfPtMn^©TW 

[0 3 0 5] ±E©«k 5 K:4Mf:^/W4, K3£B£ttl^ 



S& 1 1 4 fc» 2 oSHfltttJi 1 5 frffr&l, 

[0 3 0 6] 

1*1]' 
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[0 3 0 7] ^^HcfJ^aSrJfe Lfct©i 

51-^ Hlfi^J 1 AWtWI 1 -ett ? @^!Kttl3t(D# 

v\ !•:■'. 
[0 3 08] JMB*3S$#££tt»c*-6fctt. P t M 

i at5Jt«t« i -el*, ajfeatiBB t riRm^m-zsM 

^141cDPtft»5 8 (a t %) ffeSWl-ttU Jfctfc 
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±15© J: 5 fttt**Wfc©T?*>*. 
[0 3 0 9] (Hex) ]**rJl"C* 

5ti HJS0IJ 1 T'tt 1 7 . 4X10 4 (A/m) 

■CHtWBKWIEX*tt^atff ^/J^S < ft 5. Jt«« 3 , 

[0 3 10] *£v^&*S£&*£±C * 

^HJ^IC^L^-f^aiBlWftla^tk^jfiV^P tMn 

a; a$ftft<a/&ittfi 

P t^Mngo-efeSo 

[0311] fc«LSEttL-^i-v«aW4iB«H:"e»* 

[0 3 12] ±lB©2o©2M$£S5fcL-CV''5©tt, * 

v ^xm i *>K»*ttJi i awaits t <Dnm\*#m&tt 

©|ffl;iS#6^tti$i'{£fcftTV^<b©©, PtPI 

oic< v.v tttsm-m. mmmmmxr^tix^-^ 
x h mmc^mm* e>suuj&^©£*§#ig z. 9 n 

fto-o*5fc», Jttfc#J©*r(iftfc*#ft£&i§£-B£ 

[0 3 13] *fl|«|»KJ3V^-C, Hffltttt 

ztiitm 1 ©s&BStti 1 4 *»#u weH3e«ttJi 

fc» 1 <OSXBOtM 1 4 fctf" LT«a«j 

Jxfcff 2 fl?SSftSltt« 1 5ft3g*L-CV^fc»t^ 

a£» lt t> , t)** e>arajfc*&B!H& 

[0 3 14] ftfc*38WCtt, KSttBttJicO h--*/Ht 
*i:3Hft*fr*# (Hex) i:©H«KoV%-CP'<fc 
(HI 7) . gftKffift Lfcj&flgftN? MatfO 



0 2 £PCCfc9, Jfctt«5 0lHft*ttB2Ofc|BI£-C 

Gfctt0!l2) flSHMJfcLTtt, T*»fe, TH6S6 : Ta 
(5 0) /7y-«ttll : [M i 80 F e 2D (4 5) / 
Co (5) ]/#m&fWM2 : Cu (2 5) 
ffl|3:[Co (20) /Ru (8) /Co (15)]/ 
SBl ©RSSltol 1 4 : Pt S8 Mh 42 (10) /I2© 
S&attJl : P t 50 Mn so (X-l 0) /ftM 7 : T 
a (3 0) 

(tt*«5) T«U16 :Ta (5 0) /V^-W&M 

1 : [N i 80 Fe 20 ( 4 5) /Co (5) ]/*«tt1 s W 
12 : Cu (2 5) /HlBBttJf 3 : [Co (2 0)/ 
Ru (8) /Co (15) ]/K&BSttS3 0 : P t 52 
Mn 48 (X) /««J17 : Ta (30) ftJSilBJgHt 1 
©$Cffii3BIJ¥£^fc>L-C:io9, Wiit^^fD-^ 
X'hZo £fcN i F e^&&U^P. tMn£&©Ttt£© 
&ffii*faj&it£*U at%T*&5„ 

[0315] mmm 2 ±ia©w*jaK:*-i*«fc 0 

ic, ?S 1 ©£5iB£ttJi 1 4©BU¥£l oA-CHJEU « 

2 ©£3sH8tt« 1 5 ©BW*Jt«*'*Vv v *. 

[0 3 16] ±E©**v^A'fcfB'fca*:ltLfc*» 32 
(Hex) ©**S*»eUfc. 1171:^ 
-f J: 5 P t Mii^o Y-ZfrmMfr±% < ftttfi? 

ft 5 15 1\ jufetei 1 Rxjntmm 5th fcsaMfr&afcffri 

[0 3 17] 5I160!1©I§£\ P.tMn^Ol;-?'Afi 
J?£J¥< LTVK UMH-*ilJ» m2©S^att«i 

*tt^«E*H:*t < ft 9 , h-*A*JW* 8'0 AfiUifc 
ftSi, 7. 9X10 4 (A/m) &±©3»*S£;i»* 

[0318] Jt«EM 5 "S?iHKtt* 30© 

Kff^l 2 0 ASa^itJiSt, 7. 9X104 (A 

/m) a±©s«ag-a-affS:4C5#, %mm2tmi 

S*iB^*#*»5 (- 1±. ttBEKttrtttJi 3 0 ©B£J?£ 
H»J 2 tcJt-<-c*:t < Lftittilift e>.ftvr. t tfpfr 

5» i 
[0 3 19] ti'€)t?r.©||R^e>, HJS«aj2©«t5' 

1 4 im2©S^i«ttll 5 : '©2®-e«^tfc^ JM 
<DK&m&mi 5Sr, filTSKJ¥^±^^Lft(t>tfft 

[0320] xmrnx-itm 1 7 K^f nm&%frb, k 

mb'&mn h-^/HOTS: 8 0 A«±fci-*itf 7 . 9 x 
1 0 4 (A/m) »±©2S»»fraS||L«r»fen5.ri:^ , 

t)*»9v ~<ot*ftii<DRmmm\ 4©ik)¥^i o,a 

•?fc5rii>t>> ^2©S3S^tt®l 5©KI?S:7'oA 
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[0.3 2 l £3£B*tt)I£$KJt&l® 

(HM&SM) fcfcV^C. ft 1 ©£3&ffi£ttS 14tff2© 
K&B&ttJIl 5©2/f-?*fi&Lfc«-£l£*SttSftl©K 

M«ttB©fl!Wfc, SE*tt*«ff (Hex) tommz 

ovvTP'Sfc (018) „ s*tiSLfct>^oi 

SI 2 iHC-CfoSo 
(HJSW3) Mffi^tLTiS^ T*»&, TJfil6 :Ta 
(50) /7y-JKttSl : [Ni 80 Fe 20 ( 4 5) / 
Co (5) ]/#«tt*IWi2 : Cu (2 5) /HS* 
tt!3 : [Co (2 0) /Ru (8) /Co (1 5) 3/ 
ft 1 ©K&SS14J1 1 4 : P t S8 Mn 42 (X) /f 2»S 
ttttttJi : P t so Mn 50 (1 2 0-X) /&S® 7 : T 
a (3 0) ft*J±Effiai»©»<tHJII¥«r*t>U-C*S 
•J , W^-y^hn-Affo?.. * fcN i F 
StfP tMn^&©Ttt£ ©Settle/Sit £5= U a t 

%-e&5„ 

[0 3 2 2] »l©£»*tMl 4©IWW J ***** 

(Hex) ©****r»j£Lfc. Bl8lC*-f 
J:5K. HlE»l©RaatttJil4©KffX#, 3Ad> 
&3 OAcfcffllTe&aJ:, SEjfeB-&«IH47. 9X1 

0 4 (A/m) £H±K*ani:asto*»4. 

[0 3 2 3] MfSft 1 ©K3S&14S 1 4 ft, @5£8&t!feS 

3 £ro#®-e#s-a-#ffi£f&ofc*M£P tt##< §n 

T*3!K HJfet&J-Cte 5 8 (a t %) r©*§J&l4 

SlttliWKioti^, £©fc», ffllEfti©£ 
3fe«H£Ji 1 4 ©gWiSff< 4 0 -Tff 5 £ » £Ji Uft^ffi 
«^#<ft5t^^ Hi 8lc*-f!Hfc*§*a»f>fc 
W b A»* J: 5 U*£*»ir&«sff©afeJ>*JH < . 

[0 3 2 4] mt^u utrisft i ozmm'&m 1 4 * 

3A^±3 0A«TI-^-f5t, SE*iBf^«#*r*# 
<T?#5©«, *fc««fc±oT»l©E3SH8ttJil 4 
fc. 5c**ffi£fiL5v*»2<0KiJHW4Sl 5 iwffi-C 
^a*#3B£U' £©^iaffl:H:±lB©WM51flrt-c 
ifcftifft l ©£3$fi£tt/§ l 4 ©iJff^JKCbfcoTfir 

5 *>©£;%*. e>ti3. * LTr ©»#&«£ J: 9, fti 
©RMHBttJl 1 4 ©Wfi-Cttj&IftgkWJ: HPt 

[0 3 2 5] Z<D£o\C*%m^^X±Zte&&1f£& 
*#&£C3*SKH:, Ell 7 TfRW Ufc J: 5 lc, JRA 

afc i o T^'siaft^** baaij«Hf-t« flB u-^-t-v ^as 

ttS 1 5 £ 7 0 AE*±TJBJ* UB18 TRW L7t <£ 5 

*»»i-«fc»ii:p t ft*s#< snfcft i <DW.*m&m 

1 4Sr3A6t±3 oAfiJLT-CJEJfiW-SiSJ'S^fcS. 



[0 3 2 6]'r©JS*, ft l©£3SH8ttJfl 4©fi£J¥% 

3 A fc U ft 2 ©£BtttttJll 5 ©jRV* 7 o A i.+ii 
«, 5S«l^-a-a#l4 7. 9X1.0 4 (A/m) £LhlCft 
^ , r. <o&ofc%&m&m 4 (D h-^/HWHi 7 3 Ax-h 
5. **WTtt, £©!»»*£*&» jgi&a&l-fctt 

[0 3 2 7] r©±5C**Weii. R%LM&M4<Dm 
J¥£r7 3 AiJJl±lc1-^lfJ;VM7)-e, S&jRlcJt^TS^ 
ttS©Rff*'h* < "f 5 w £ asiirfcicft 5 > 

[0 3 2 8] ^IC*HP^-C«, S^fiKtt®*^©^ 

(fn&mtr) leaser, ftiws^iKttii 4tft2co 

K&flMtJSl 5©2S^iftUfc»£U:*5»t5SSl©E 
»«£*©«#«:* . ^tfe^^# (Hex) t©ii# 
tO^TH^fe (019), ^lrfflEbfc^>'7 P yKD 
rat^tt. 02 £PU.-e£>3. 
(Htts0!l4) JBt«*fcLT«;.''T*»6. .TiSS6 : Ta 
(5 0) /7y-|8ttll': [N i 8C F e 20 (4 5) / 
Co (5) ]/#«tt«flBp2 :Cu (25) /@£B* 
ttf3 : [Co (2 0) /Ru (8) /Co (15) ]/ 
ft 1 ©KBHttttS 1 4 : P t (x) Mn (loo ; x) (1 0) / 
%2<DRmmM : P t 50 Mn 50 (1 2 0-X) /sal 
|7:Ta (3 0) fc:l3±B»ai'P©*ftHaWfc*t> 
LT*5"9, Wfi^"^^ he— tfcN i F 

e^^tfP tMn^£©TW*©*tttt»*Jfcfc* 
L, a t 

[0 3 2 9] ft 1 ©S&BSttJl 1 4 ^lELAK^Aft^tt 

#1J-y7'/wcoir^'«iaS:JfiL:-C 

Stt, 2 0 0 < C£AJiT*2^ieA±cO^-T?fi : o7c„ 01 

9 ic^-r i 5 »i. Htiisft i (Dfcmmkm i 4 © p t 

5 3a t%^±6 5 a t %^T©4Efflrt-C&5 1 , Xlfe 
1B^«IH4 7. 9 X 1 0 4 (A'/m) fit±fc*5ri:is 

[0 3 3 0] fillHft 1 ©KttSWSi'i 4 ©P t ^5.3 
a t%~6 5 a t %©®fflrt-C, ^Cf 

1 4 t@»tt!3 t©#ffi*awc*S#*llBJc+5_ 

[0 3 3 1 ] fcfc: ttfllBP t id* 6 5 a' t %^±Sr@x 
•5 t , 5S^^^#^ S /J^$ < 5 r i: rix 
(4, rms^#<©P t^*$n-cv^i: v .fi«iaici 
<to-Cftl©5^ffittSl 4 tft2©S3Sii&ll | 5't 
©Mnfl^l^^e^oTi/inEtt^ltftK: J: 9» 1 

©sett's 1 4 ©^«-p© p t fttt^ffi^awi-^-fr 

[0 3 3 2] STtP t*£5 5 (a t,%) ^±6 0 (a 

t%) Sttti-tbtf, "J:9***Safttt^«JHSr#feit 

5r.i*s*>!i»!J, Aft:6<jlci41 1.. 8 5 x l o 4 (A/ 
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m) £*±<D3aJ*£*#«r#* 5. *fcP t 
4£5 3 a t%<t'9't./h$<1-5t, R»tti4ffli 

[0333] *K**iweri, AgUKHt (**aaiW) 

r5S*tt^-«Mf- (Hex) **£Lfc. 
[0 3 3 4] flMBKttttttJI 4 «*ft<D#Ji©«-Jt3tt«K 



©#ffii£$-Ctt:P t S8 Mn 42 ifto-t*S?K tfJlB#ffi^ 
P>fiix5 i- Lfc«Sott* CPt U H51B#® 

[0 3 3 5] Jttfeftl 5 t LT> 5£HBttJl'3 0 £#<D$L 
j«*5P t Ba Mm *5SWIl§r»J*Wfc. **5*HE 

tfctSSfll 1 ft V > L 4 t lUCt? & 5 0 
[0 3 3 6] ±l2ro*JS^J 5 k VMM 5 cD#f-y:7>£ 

*©JttMt*Sr*2fc*t-. ftJof&a&Si*, 2 0 0t£l 

[0 3 3 7] 
[*2] 















Hex* 


16.43X10 4 (A/m) 


.&37X10 4 CA/m) 




&4 « 


: 8.1 96 


PtMn ®#» 




< Loo. fflBgfc 
^7. hffifK. 



[0 3 3 8] «2©[»atttJltoJfffi]fllK*i _ J:5 
fc, HffiflJ 5 ©#&tt, £ttflt(£JI 4 £ HSBSt&f 3 t 

H*0iJ 5 Jt'* 5 t ii < ft o t ^ ^ 5 o 

[0 3 3 9] SfcfiSBEfl:* (AMR) fcfi, £gft0l 5 
t Jttfc0t| 5 if 7C# ftHttft V \ 

[0340] uttfl 5 1 \mm 5 ftffis^n, m 

Hffl 5 K*JltS5S«K'@-«J?- (Hex) ttJfcgfl 5 
[0 3 4 1] r©J:5lc*lS«-5lc38V^"C*t*S5iMS 
•Ctt«I1BRaS*ttJl4 0ilii*JtttP t S8 Mn 42 iP t* 

5 c i i o x s $*&ai- <t o ^mm^fr e> 

t«tti-59«tt*lliWiKjfivMli«*S|i©*»^* * * 
SfcfcK, SSOftmJiE^ffiWftfrixS £ ir^gs-cfo 

[0 3 4 2] fttCfclP^-m* V>t>^5x^-T/V^t°y 

Kfe-^-CJH l WS^KttS 1 4 if? 2 OKSHBttJi 



1 5©SMMffiS£Lfc«H 

# (Hex) ^S!l^Lfc 0 

115:P t S0 Mn 5O (8 3 ) /* 1 ©S»BH4» 1 

4 : P t 58 Mn 42 (7) /@SJKttS3 : [Co (1 
5)/Ru (8) /Co (2 0) J/WttW^ : 
Cu (2'2) /7y-«ttfl :Co (20) 
tffll2 : Cu '(•2 2) /BS«ffll3 : [Co (2 
0) /Ru (8) /Co (15) ]/BlcOS^«Stte 



1 4 



P t 58 Mn 4 



(7) /»'2«>Rltttttt* : P t 



so 



Mn so (8 3) /««17-: Ta (10) 

0 : P t 50 Mn S0 (9 0) /af«tti3 : [Co (1 
5) /Ru (8) /Co (2 0) ]/^att^W^2 : 
Cu (2 2) /7!)-«ttIl :Co (2 0) /#BHf 
tpFflS2 : Cu (2 2) /HSat£S3 : [Co (2 ' 
0) /Ru (8) /Co (1 5) ]/K$«tti3 0 : ' 
Pt 5O Mn 5O (90) /ftli7:Ta (10) ftfc± 

hn-A-C*fo5„ *fcN i F e-g-^&T/P tMn^W 
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[0343] ±lEK>HJS0tj6 titmi6<D^yzf/U^ 

i<Dmm^^3ic7rsir 0 te&f&temte. 2ootw 



[0 3 4 4] 
[S3] 

S3 















Hex* 


15.96X10 4 (A/m) 


10.59X10 4 (A/m) 




140 % 


ia4 % 


PtMn©#fS 


(Pt50-Mn50) £ 


WH&iSPtMn© 



[0 3 4 5] S3 ©[^BaSil t ©MtiBI^-fi 5 

[0 3 4 6] JfcSttfW (AMR) fctt, 

[0 3 4 7] Hlfi«6fcifctt«6©*#««iS^H:, * 
J*«6tS3»t5SJ«B^'«ll L (Hex) ttJttfc0!6l;:Jt 

[0 3 48] 6 tc*>v-->T^t 

5 r t , XtfUffiEH^BSttg 3 Km 1 ©EaMBttJI 1 4 

*i-v ^asM^iajA^ffs 2 osttmsji 1 5 ;&s»$ § n 

[0 3 4 9] ftlt**W-(?l±» B 4 -CttR L/c-> K U 
^■¥2 2*^vfc«Jifllfc4«g»j*U ? *>fiUlE 

(***09 7, 8) *2«8UBStU ?IO®2li«)ty 
7"^ (Jfc«H7, 8) Sr, iififEV- FKt2 2 t»# 

(Hex) X.VfcRmt& (AM 
R) ^£8!J£Lfco *«fe«7, 8l£*3lt51graj&t*ll4 
tlHICT?*"), Jfc*m,.8fc*itt5l»ft*tt, III 2 1 

'(H1M9 7) ®HSj*i: LTte, T*»6, T«Ji6 : Ta 
(50) 2 : N i 80 Fe 20 ( 3 0) / 

4 [ft 3 (D£&B£tt® 2 5 : P t S8 M n 
42 (1 0) /I2©ratttl2 4 : P t 50 Mn 50 (1 



0) ]/ltl8ttl3[Co (15) /Ru (8) /Co 
(2 0) ]/#S*tfi<PfWJi2 : Cu (2 2) 
ttil[Co (5) /Ni 80 Fe 20 (4 5) ]/«&HJ| 
7 : T a (3 0) 

Gfctt<3*8) KflbStUTtt, T*»6>. T«J16 : Ta 
(5 0) /'/-KWir2 2 : N i 60 Fe 10 C r 30 (3 
0) /RM«ttJB4[»3©K!l«ttt«2 5 : P t 58 M 
n 42 (10) /* 2 ©Siltti 2 4 : P t S0 Mn 
so (10 0) /% 1 OKBUttttJI 2 3 : P t 58 Mn 
42 (1 0) ]/H»tti3[Co (15) /Ru (8) 
/Co (2 0) )/«™i2:Cu (22) /7 
!)-Ht|l[Co. (5) /Ni 80 Fe 20 ( 4 5) ]/» 
g/§ 7 : f,a (3 0) 

17) »»«4L-Ctt, T*»b, T*®6 : Ta 



(5 0) /->-KWt2 2 : N i 80 Fe 20 (3 0) / 
Sttttttff 3 1 : P t 50 Mn S0 (12 0) /@j£6S.ttJl 
3 [Co (15) /Ru (8) /Co (2 0) 
t*IR]JH2 : Cu (2 2) «H4Jil[Co (5) 

/Ni 80 Fe 20 (4 5) ]/#M7:'Ta (30)' 



Ta 

(3 



N i 60 F e 10 C r 30 
P t S0 Mn 50 (1 2 0) /mfe 



0 0) /»1 ©SISBittS 2 3 



P t S8 Mn 42 



(1 



(5 0) /->- K^-¥2 2 
0) /RSHKttJf 3 1 
fifcttJf 3[Co (15) /Ru (8) /Co (2.0) ]'/ 
#B£tt*R8J§ 2 : C u ( 2. 2) '/y y.HKttJll [C o 

(5) /Ni 80 Fe 20 '(45).]/W7 : Ta (3 
0) ^^ISiSmtpcD^te^ff^SfoLTiot). 
ttty^t-o-AtfcS. Sfcfo i F e-fr&fttfP t 
Mn^(OtlM-.$(75^|tlikfi)tit*^ : L;, a t%"?*> 

[0 3 5 0] ±IEWS*T'»***tfc**^^*,»* 
Lfcm> JR^^JtLTKSMS^atff .(He x) fttflg 

gtSMs* (amr) vsratufc. *©5**itt*£*4' r ' 

(C^-f. 4*5f^«yS(i, 2 0 0 < CJ^±-C2R#^±<75^ 
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[0 3 5 1] 



[«4] 



00 

5 



00 



4H 



ft 

m 
ft 



g 

AJ 



I 



o 



tig 

JjJ_ 

*TT* 



o 



m 

s 
e 

i 



cs 
=1 



a 



a 
8 



a 



Q 

x 

I 



is. ^ 

si 



II 

4 3 
Hi 



Si 



4D 



ft 

<n 



► J 

ft 

•R 

<n 
W 
ft 



g 

A) 
IS! 

« 
m 



ft 
8 



G K>rjii 



P 0 

ft $ 
* 00 



AJ 
.15 



j°§AJG 



Is* 



■Kng£GQ«G 

4GJS .#»« 
1H f 45 K» v 

v-k 
,n r\ »^ $ 4) & 



5 



X . 



«3G 

KM o 

BiWK- 



J$ G 

e« 



v G 

ft pi 



ftP&iS 

<n£SS4 . 
ft_jgtf*iS 



« .3. 
1S*j 
SS-K 
:H . 
G P 

te 

i *> 



iSG . 

X S V 



sa.-K 

I *) 
■N-K 



G f 
■ ©'■« 
x 2 v 



G 



[0352] ic^-r i 5 *1* [->- KlOSWJ] 

4*«3S*»6*9, t^fc^St^fT^lR)^ (1 1 

v 2 2 ±ic»**n5Riw»ttJB*>fe7 y -w&m i * 

T-ro#St*fc#ffi^[Rllc (111) ffid5g3fciBft L, 

•9-y7'/i'Kl3V^T:*t«»tn:aEft**»5ii: Affile 

[0 3 5 3] « jsHttM 7 KVc-^X^m 8 ©**figt 
< v *fcJt«'« 7 KlJib^r Jt«W 8 (DUlfi 



ii, + 2 2i4SN i 80 Fe 2 o/6»P) *5-&At?^ 

^ $ 5 fc * IC JWB*>- K W V 2 2©it»«[ ttffi < . 

HJfi^J 8 AtflttM! 8 -ett, gJE->— KW -Tr2 
2^N i 60 F e 10 C r 30 t?^$ tt^tt'CC r £SsJ0 
Ufc»J«"C*5 frfiBi'- KV-f -V 2 2 ©fcfclfijft 

[0 3 5 4] Hife^J 7 XWfclfefll 7 T»ttJt«gt!iSfiV^ 
i \CX *) -fe V^m«E* s WIB->- K ^ -V 2 2 {Ct^ffi-t- 

AXfOXm 7 lCtk'<Tl£Si^t:^/6 s ii5< 
L0 3 5 5] *W»iB-&flWlc:oy*TKW-r5i:, ^ 
8 ©*iSJt«W 7 , 8 |qtt<<-C*1(f KlS <4o 
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2 2 £ 0#ffi&tf@5£B£t£Jf 3 £©#B«ii;4\ 
$ 3 K>K&fl£t£JI 2 5 RXfm 1 ©K3£B&ttJi 2 3 C0#£ 

Snrv^6t©©fiWS^-Ku-rir 2 2&tf@£8Sttl 

[03 5 6] r. (o^mstAzi. 9 , «$t3Efls*,ftt«!E* 

jpt>->-KH't2 2lr 1 £3£$:ttJf©@£fi£t*Ji3 i 
W||LffifcR#fll©BBlc3gj*L, LAMBS'- KWf 

2 2 *#«tt-cjfc»«:©*:# ^tmvmatt a - 1 -e. 

fiS»f^*5rHSttS. £fc5&8Stt/§4-S: 
fiaRSBfcj3V^T3Jil!|-CJB^U, «TIE3S»[©5*>, 

a^astts 3 fcgs-rss 1 2 3&tf^- k 

wt2 2 ^gH-sss 3 nfcmmm 2 5 © p t 

< LT, HftiEBJtfiSttJl 3 Stfiy- V\s4 J r2 2b<r>ft 
B-C#S-a-«««r«t>, £ fcftfJi2fg 1 3 osttttt 
1412 3, 2 5fflfc$j£i*ft£$2 0£3ftaH£Ji2 4 

%e^atff (Hex) «ri«aJi*** r. t^'-Hrie-efcs. 

[0 3 5 7] ttttDfflEft 1 SU 5 ^ 3 ©K&B&ttJl 2 3 , 
2 5<0flSJ?&U«H;©ffiffl|i, ±|SUfcHl 8SU?H 
i9<0H^!g*i:P«(c, 3 AfiLh 3 0 A^Tt?fo 9 , 
P t.iktfi 53a t %£JLk 6 5 a t %^T-C2b SrtW 
*U\, *fclfflE»2©E!S«^2 4«>BWtt. HI 
7©**iB»ilSI*K7 0AEt±-T?fc5r*##£l. 
v\ 

[0 3 5 8] 

i»fc«rE#B4:¥fTft^rl^fc (ill) B*«*EIrIU 
fciz-F^+W^, BfteaKM«ittJi© / >4< t 
fc-»OlS**JS*s, C u A u - I S©ffiHj>jE#*flM* 

* 9 , llWESai»ttJ»RU { aft8tttJl«)lBJiEl«ll 
14," «rlB#ffifc"¥fr*3frfoi:: (ill) BtffcftEto 
U Ki«IIBRai«ttJl £ f - K W * t <DftW<D'J> 

[0 '3 5 9] •*fc**WCH:, fJfEK3£&1±lfi> Tim 
X (feftTLXHt, Pt, Pd, I r, Rh, Ru, Os 
ro5^1«£fcf:i2«^±©7cli-Cfc5) bMnb&$ 

#S£S*fffl!lwBlc, ffilS#B£W^*lRl(cB'L^* 
S<0 (ill) ffitffifcEfl bits'- KW-fiWBja* 



as«wni-««**#ffiu, stnaRii«ttJi©.^4< tt> 

-gfWIg&flligai, C u A u - I MtomibTEjJffiAfe* 

*»e>*9, iwaR»«ttJixo?ft«:ttJioiiefteiPitt. 

iWEJ|Lffifc¥fT4*[RH=: (ill) ffitfflBteEGlbT^ 
Rm&'&m b W#B-C?, DMESSiaittJlttS/- K \"( -Y 

[0 3 6 0] ±Ebfc**©S'-Vw*SMRrt*::£ 
T\ ttttttJI&K&ttttJiO (ill) B£tflSe#Ei 

[0 3 6 1] SfciUISV- K l~f ^ttlBBtt^ltftfii:© 
* t V T' S d £ /4 3 »* b < , ' Z tiic i' 9 -fc ^ « 
«©fflrlBS'- K W +~©#«.£»SJ-C# > J; 9 ft 

[0 3 6 2] ft*5*^^-Cil, is— h'lsJ* bp&tm& 

j§ b<Dn&z#m&®;m\zi-z>i tvi 

[g)B<0fli!*ftiftW] 

m 1 1 i mmrm<Di/'>^/^^t'yy<^ 

[HI 2] *|g0J{v:*3tt5«lK<o^S|sg (fRtf&Sffif)' 

[b 3 ] hi 2 ^m-tmmmimtemzn Ltz&<Dfsunm 
mmnmm^-rm^m, " • - 

[B4 ] K W-t*fflv^fc*55WKi*sit5SWKo 

[as] m4\^tmmm\zi&9&m*ML±'&<Dmmm 

B» 

[b 7 ] #$g^©a? 3 mg^©->^^^ ey/v^ 

ffl»»®R3Mt*f A B S Bfflll*^ 6 AfcWfffi 
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